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Introductory Statement 


As usual the collaborators of the Plant Disease Survey have furnish 
ed the greater part of the information upon which this summary is based. 
The names of those who furnished most of the state revorts and who thus 
helped to make this summary a success are listed on the opposite page. It 
should be remembered, howevér, that their reports were made possible through 
the cooperation of other collaborators, pathologists, volunteer reporters, 
and others whose names may not be mentioned here, but to whom credit is due. 
There was no cereal disease survey in 1920 and so no data from that 
SOurce Were available as was the case last year. However, the results of 
the 1919 cereal survey have been studied further with reference to loose 
smut of wheat and some interesting data on variétal susceptibility are given 
in connection with the summary of that disease. 
Another very important source of information has been data furnished 
Ry members of the U. S. Department of Agriculture Office of Cereal Investi- 
4 gations. Many of these data have oo in the Cereal Courier, the news 
letter of the Ceréal Office. 
In preparing this summary it has been kept in mind that many of the 
Facts regarding cereal diseases are too well known to need repetition. Thus 


. 
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the geographic range of the commoner trouvles has already been fairly well out- 
linea and so it is only when new or significant occurrences are reported that 
particular mention is. made of them. 


“DISEASES OF CEREAL CROPS 


During the year 1920 cereal crops in general probably suffered much less — 
from disease than the previous year, which as far as cereal diseases were con— 
cerned, was an exceptional one, It is true that some of the spring wheat states” 
experienced a very severe epiphytotic of stem rust and although the disease causes 
heavier losses in these particular states than in 1919, the total loss for the 
country was somewhat smaller. Scab of small grains, a disease which for the past 
few years has been taking enormous tolls from the nations crop, and has ranked 
along with stem rust in destructiveness, was noted for its absence in 1920 caus—— 
ing about 1% loss as compared with 5 1/A% in 1919. All of the other diseases off 
the small cereals, with the exception of spot blotch cf barley, and crown rust of} 
oats, seemed to be either subnormal or normal in severity. 


WHEAT 


Bint caused by Tilletia laevis Kihn and 7. tritici (Bjerk.J Wint-. 


The occurrence and losses due to bunt of wheat were as a rule about the 
same in 1920 as in 1919. It Was in general.more prevalent and severe in states 
west of than in those east of the Mississippi River. Bunt was epidemic in Kansas 
more than last year in Arkansas, and prevalent throughout the whole wheat growing 
district of Washington and Oregon. Wisconsin reports much less than in 1919, 1t 
was also unusually slight in Virginia, and less than last year in North Dakota- | 
It was said in Indiana to be worse in the northern third of the state and to oc— 
cur with threshing rings, in Utah to be severe only in certain localities, in 
Idaho to be more severe in the northern section (4% average) than in the southerm 
(1% average), and in Oregon it was somewhat worse than last year owing to heavy 
soil infection in the Willamette Valley. The following statements with refer- 
to severity of bunt are of interest: 


Micnigan; "Stinking smut (T. laevis) was less than any time in my ten 
years in the state. TI attribute this to the exceptionally fine 
growth of winter wheat in the fall of 1919. I would place the loss 
in general at about 3% of the crop. any fairly glean grain came 
through with but slight smut." (G. H. Coons} 


Kansas:"By far the greatest epidemic of bunt in many years struck Kansas 
the past season. No records available show that it has ever been ~ 
aS prevalent. Many fields showed as high as 40 or 50% of smut. Two 
of the worst counties in the state were Rice and Barton. Many ot 
throughout the hard winter wheat district showed all the way from 
trace to 20% infection." (L. E. Melchers in Cereal Courier 12: 3 
Sept. 30, 1920.) . es 
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ici. He states that treatment of seed with formaldehyde is general. 

_. The occurrence and estimated percentages of loss are shown in the ac- 
panying map and also in the foliowing tabulation. The losses in bushels will 
given in Plant Disease Bulletin, Supplement 18, 1921. ; 


Mee talie 42. Percentage loss from bunt of wheat - 1920. 


cent loss” - ___ States 


oy : Kansas. 
3 : Arkansas, Michigan. : 
2 : West Virginia, North Carolina, Idaho, Washington, Oregon, 
: California, Arizona. : 
4 2 eles : New. Jersey, Delaware, Maryland, South Carolina, Georgia, 
of Bea : ‘Alabama, Tennessee, Missouri, Nebraska, Oklahoma, Colorado, 
4 aver Utah, Nevada. : 
i) : Virginia, Ohio, Kentucky, North Dakota, Iowa, South Dakota, 
int ‘ Texas. 
Piers. o) ; Indiana. 
e - i New York, Pennsylvania, Illinois, Wisconsin, Minnesota. 


_—— 


I pee acl eee time 


poetages ebilese dee Lo bunt of 


118 


Considerable progress has been made in the experimental testing of var- 
ieties as to relative susceptibility in California and Oregon as reported in the 
Cereal Courier. 


California: "Smut counts have been completed at Davis on 1919 sowings- 
The counts consisted of both smutted plants and smutted heads- In 
many rows all the plants were smutted but some smut-free heads al- 
ways appeared. No significant differences were noted between the 
early November and the mid-December dates of sowing smutted varie— 
ties. There were many varieties only slightly smutted but the fol- 
lowing were found immune from bunt (Tilletia tritici): 


Martin Amber, Cea, abs Turkey Red, Cea: 1558 
Red Hussar, Ch Aes Crimean, Cc 3055 
Wash. hybrid, CET. Un ZnOKn: Khapli emmer, C.1I. 4574 
Wash. hybrid, ©,1. 332 Khapli emmer, C.I. 4013 


Smut counts on 576 surviving plant experiments with 40 var-- 
ieties gave some very resistant survivals and one immune selec= 
tion." (W. W. Maekie in Cereal Courier 12: 262-263, August 10, 


1920.) 
Oregon: "Mr. Woolman has completed making smut counts in the cereal 


disease nursery. Twa years' data are now available on the smut 
resistance of the commercial wheat varieties ef the United States 
under conditions prevailing at Moro. Comparatively few of the com- 
Mercial varieties show any resistance to stinking smut. A few var- 
ieties, however, have been discovered which are not only highly re- 
Sistant to that disease but are apparently immune under our con- 
ditions. One of these varieties, Red Hussar, C-I- 4843, also came 
through smut-free at Davis, California, and Pullman, Washington, 
. 48 well as at several points in Oregon. This year most of the com- 
mercial wheat varieties of the United States had more than 75% smut, 
based on head counts. The following tabulation shows some of the 


results: 
Red Hussar, C.1I. 4843 0 Kofod, (C.I. 2997 77 
Martin Amber, 0.1. A463 0 Turkey, G.I. 1558 8.5 
White Qdessa, C.I. 4652 0 Miracle, G.I. 5665 11-3 
White Odessa, C.I. 4655 .7 “Kanrdd, €:I: 5146 11.5 
Kharkov, CMe Ao G Marquis, C.I- 5294 34.0 


(Dear Stephens in Cereal Courier ies 280, August 20, 1920.) 
Kanred was found to be Susceptible to bunt in Kansas in 1920. 


Kansas: "More than 400 fields of Kanred wheat were inspected this year 
in all parts of the state, representing a tota] area of between 
15,000 and 20,000 acres. In many counties of the state, from a 
trace to retner high pereenteges of stinking smut were found- Grow- 
ers are being urged to treat all Kanred . seed wheat to be sown this 
fall and some of the larger growers in each county will probably 
treat all of their seed which is to be sold." (John H. Parker in 
Cereal Courier 12: 204, July 10, 1920.) 


a | aa 


Temple atates that Leaps Prolific eppears to be resistant to bunt (T. 

“leevis) in Maryland, while Fultz is very susceptible. 

q Mhe general practice of seed treatment is considered to be the important 

actor in the reduction in severity of bunt losses by several collaborators. A 

"new and promising method of seed treatment for the prevention of bunt has been 

Be norted by Mackie and Briggs from California {Chemical dusts for the control of 

bunt. Phytopath. ll: 38. January, 1921). They report good results from the use 

mot a mixture of cepper sulphate and calcium carbonate (1-1), and of copper car- 
mbonate. These dusts were used at the rate of 2 ounces per twshel. 

Temple states that the dry formaldehyde treatment has caused seed injury 


)in Maryland and that it is not so effective as either the formaldehyde dip or 
Mea rinkic. 


, Loese smut caused by Ustilego tritici (Pers.) Jens. 


Loose smut occurred to some extent in practically all wheat fields through- 
out the country, but varied greatly in severity in different sections. It was 
ae more severe in the South Atlantie division (Delaware, Maryland, West Vir- 

Sginia, Virginia, North Carolina, South Carolina, Georgia) as a group than any 

"other, and was a factor of importance in all eeates east of the Mississippi River 
)with but few exceptions. West of the River the losses did not exceed 1% on the 
laverage except in the states of Arkansas, Texas, and Idaho. The average losses 
for the separate divisions are estimated as follows; 


North Atlantic........ 2.1% North Central, East.- 1.7% 
a Seu At antes .8'¢ see) Bye North Central, West-. .7% 
South Central......... 1.7% Han WeSternu.cssca ess «fo 
3 Losses were somewhat greater as a rule than. in 1919.. They are reported 


"as more severe in New York, Pennsylvania, New Jersey, Tennessee, Arkansas, Illinois, 
» Texas, and Idsho, and less severe in Virginia, Georgia, Oklahoma, and Kansas. The 
) percentage losses by states are shown in the following tabulation: 


. i Table: 44. Percentage loss from loose smut of wheat by states - 1920. 


—_— 


m Per cent loss * . States 


co ee 


« West Virginia, 

+ North Carolina. 

: Maryland. - 

; New York, New Jersey, South Carolina, Tennessee, Illinois, 
- Arkansas. 

: Virginia. 

: Pennsylvania. 

: Vermont, New Hampshire, Georgia, Massachusetts, Delaware, 
; Alabama, Ohio, Indiana, Texas, Idaho. 

: Mississippi. 

: Maine, Connecticut, Michigan, Kentucky, Missouri, South Dakota, 
: Nebraska, Oklahome, Colorado, Utsh, Arizona. 

: Wisconsin, Minnesota, Kansas, Washington, Towa. 

: North Dakota. 

Oregon, California, Nevada, New Mexico, Louisiana, 


a 
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Percentage loss from loose smut of wheat, 1920. 


&y special question on the extent of winter killing in wheat was asked of 
collaborators with the view of correlating, if possible, variations in the c= 
curence of wheat diseases with winter killing. The following note on the var- 


iation,ascribed to winter killing, in the Rep cennees of loose smut of wheat was 
supplied by Fromme; 


Virginia: "Winter killing of wheat was general throughout the state but | 
especially severe in the higher altitudes of southwestern Virginia~- 
At Blacksburg on soil of good fertility. the percentage of winter 
killing was 27%, while on very poor soil it was very near 100%. I = 
believe that: winter killing tends to lower the percentage of loose 
smut, probably the affected plants succumb more rcadily to winter — 
injury. The general lowering of the percentage of loose smut in ~ 
the state would confirm this as does the following data. Im con-7— 

nection with hot water seed treatments in the Shenandoah Valley, 
which were made in coope ration with the Cereal Office, samples of — 
treated and untreated grain from each lot were planted at Blacks— 
burg as a check on the field results. These were in rod rowS, Six 
rows to each lot. There was little winter killing in the fields 
in the Shenandoah Valley except in one (No. 2), and about 30% on ~ 
the average at Blacksburg. The percentage of loose smut in the 
untreated wheat from the two stations was as follows: 


ivent 
Lot number 1 2 3 A 5 6 
Shenandosh Valley 5 — “2 5 4 3 
Blacksburg 2 <3 9 5 9 6" 


Coons has previously stated that wheat affected with loose smut seems more 
likely to succumb to winter killing than healthy wheat (Phytopath. 8: 70, 1918). 
He makes the following comment in 1920; 


“Winter injury commonly culls out affected wheat, reducing loose 
smut to a trace (as average). This year,with better snow covering,the 
loss in some fields reached 5%." 


Winter injury (1919-20) was reported by collaborators as follows: Slight - 
Delaware, Georgia, Michigan, Wisconsin, and Washington. ' Severe — Virginia (30%) . 
Ohio (20%), North Dakota, and Tennessee. Minnesota 25-30%, but not as serious as 


| usual. | 


Table Ad. Summary of cereal disease survey data in 1919 with respect to 
occurrence of loose smut in certain varieties of wheat, as shown in Table 45. 


; Total No. : Total No. : Per cent ; Highest %: Average % 
Variety ; fields : fields : fields : smut : Smut in 
Huamspeeted ys) smubted: : ismutted . +: . found :smutted fields 
Stoner - : 68 : 58 : —688 : 15 : 3.6 
Michigan Amber ; ee Zo s SAIC): Gis 2.8 
Red Wave iets LS eae) 169: Bo. 20). 2 ey) 
Poole fee 196. Ay CA} 4 150 264, 
Rudy - : AA : 34 : Th ea 12 : 2.3 
Dicklow : DOES: py Cy Uae alas sie 1O5 8 Cee 
Turkey Red : That SPs 2 15, % 2a 
Red Cross : Bees Haina 1 a 20n 4 1.5) 
Fultz : ea a en BSE Aan ie : 21 Gin Sn 1.3 
Fulcaster : MAG one LEO as : Oe 1.1 
Red Chaff SN mee ic fis pega 68 Sita es ia 
Red Rock : PQ") Ai. Zak) ls Crea: ba 29 
Red May — , : Boe gab. lis Ai cee Oia ie 9. 
Marquis : Oi 4 ag : 5) . 2 , 3 
meap’s Prolific. ; Cains AO techs Sh me el 


It is probable that winter injury, choice of varieties, and soil fertility 
are all factors of importance in determining the relative prevalence of loose 
Smut in different sections. . 

Notes on varietal susceptibility were received from two collaborators. 
Hungerford states: "In south Idaho the Dicklow wheat, which is the most popular 
and highest yielding wheat for the irrigated’ regions, has proven very susceptible 
to loose smut." Fromme notes that Leap's Prolific appears to be resistant or 


disease escaping in Virzinia, while Stoner and Fuleaster are especially suscept- 
ible. Coons has previously shown apparent marked differences in the susceptibil- 
ity of Shepherd's Perfection and Goings, the latter being much more susceptible 
than the former. A summary of the cereal disease survey data for 1919 from the 
Standpoint of range and severity of infection in some of the varieties commonly 
_8rown in the states where loose smut is common is shown in the following table; 
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Fig. 21. Summary of cereal disease survey data in 1919 with respect to 
the occurrence of loose smut in certain NAO GN UES of wheat. (Figures in péeren- 
theses show number of fields. ): 
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The status of the not weter treatment for loose smut. 


Information received in response to a special question addressed to col- 


laborators indicates that the economic importance of loose smut is becoming 

more generally recognized and that demonstrations for its control are being con- 
ducted in several states. The practice is becoming well established in Indiana 
where eight counties have central treating plants according to Gardner and 
Jackson. The plan of the central treating plant is also being pushed in Virginia 
and Idaho and demonstrations with this end in view are evidently being conducted 
in several other states. All reports indicate that the treatments have been ef- 
ficient and generally satisfactory. 


Pennsylvania: "Nine demonstrations of hot water treatment for loose smut 
of wheat and barley were given last years The results were 100% 
control vs- 10-20% infection in the checks. We have given seven 
demonstrations this fall. To our knowledge the sixteen demonstra- 
tions treated all the wheat that was ever treated in the state." 
(Nixon. ) 


Maryland: "The modified hot water treatment gives us almost perfect con- 
trol. We recommend the use of a seed plot, planted with treated 
seed." (Temple) 


Virginia: “Six demonstrations of the hot water treatment were made in the 
fall of 1919. The percentages of control obtained in the different 
fields were as follows: 96.3, 99-1, 90.1, 91.2, 95,0, 86-6. Smut 
percentages in the checks were as follows: One fieid -2, three 
fields 3, one 4, and one 5% Yield data were obtained in one test, 
the treated seed yielding at the rate of 27 bushels per acre and the 
untreated 16. Three central treating stations have been established 
as a result of these demonstrations." (Fromme) 


West Virginia: "Hot water treetment tested in five fields, absolute con- 
trol in treated plots. Untreated - two fields 1-3%, two fields 5- 
Oh, one field trace." (Giddings) 


Arkansas: “Results of hot water treatment good, but not in general use." 
(Elliott) 


Ohio: "The hot water treatment has been very satisfactory as practiced 
here during the last two seasons. In the season of 1919 I think 
aes was much more application of the treatment than in 1920." 

Selby) 


iilinois; "There is practically no hot water treatment for loose smut of 
wheat made in this state. I have treated one batch of seed for a 
farmer in Warren Ceunty, tut other than this we have. not used this 
method of smut prevention." (George H. Dungan) 


Idano: "This year demonstrations were put on in several counties by the 
Extension Divisione Small amounts of wheat were brought in by 
farmers to one ceiitral place and there treated under supervision. 
The results have been very satisfactory. Very little injury re- 
Sulted and satisfactory control of the smut was secured. It is 
Planned to extend this work very materially next year." (Hungerford) 
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Manitoba: Loose smut occurred commonly in wheat from a ne to ae 
or occasionally more. in sertain cases che pan Pes eae ee 
make arrangements for treating by the SC NES mae i fa or eq 
discarding of seed lots more seriously affected. (Bis y 


that the hot water treatment would be commercially profitable in ae: a 
which the average percentage of loose smut equals or exceeds that o Indiana. 


Flag smut caused by Urocystis triticed Koern- 


Flag smut which was reported for the first time in the Unt ted ore ie 
1919 occurred again and over a slightly wider area in 1920. It 1s still res ue 
ed, sO far as is known, to the district around Granite City, Illinois, ye 1te 
was first reported. It was found in 1919 in 44 fields comprising about 25 
acres, but a survey made in 1920 by the. Cereal Office in cooperation with the | ; 
University of Illinois showed the disease to be present in lll fields Con a J 
about 2,500 acres and confined to an area of about 47 square miles. These data 
together with those which 
follow-are taken froma re- 
port by George M- Reed in 
the Cereal Courier 12; 242, 
faa ss 1920. nrection 
was not severe in most 
fields, only a trace .being 
found, but.in a few places 
as many as 20-25% of the 
stalks were found infected. 


neads- Evidence of soil. in- BAZ 
festation was obtained by NS Zi 
“sowing clean seed on land 
that has borne an infected 

crop in 1919, which result- 

ed in a small percentage of 

infected plants. It was 
also found that the date of 
seeding was of- importance 
in determining the amount 
of infection, the worst in- 
fection being found in the 
earliest sowings, October 7 and 8. Seed sown November 17 -and 18 did not germi- 
nate until spring but came up well and was free from infection. Marked differ- 


ences in susceptibility were found in both field and greenhouse sowings which 
are tabulated as follows: 


Practically no grain was : Ste | 
produced on affected stalks -  f BEY “MADISON COUNTY 
and less than 1% of the af- Ee Lee | | ) 
fected stalks produced KBB. : 
a 


Fig- 22. Madison County, Illinois showing area 
quarantined for flag smut of wheat. 


Field experiments 
Most susceptible 
Dawson 


Leap 
Dawson Golden Chaff Mealy 
Fultz Purple Straw 
Jones Winter Fife Red Cross (Salzer's Prizetaker) 
K. Be No. 2 


Rocky Mountain 
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Slight infection, very slight in most. 


Acme Lancaster 
Bearded Purple Straw Missing Link 
China Nebraska Hybrid No. 2S.) 
Currell Prolific Poole 
Dae Ga. so er Red Rock -- 
Gy DSieri ca at Sierras. Red Wave 
Plank Chrer Treadwell 
Kanred 

No infection 
American Bronze ~ - Mammoth Amber 
Fulcaster - Martin Amber 
Imperial Amber - Red May 
Indiana Swamp . Theiss 


| 
«« Dots represent fields infested / 
| with flag smut. j 


SES SECT | 
{| Double line - Eastern boundary fm Hale: | 
slits of quarantined zone. eke | | 
PA Shaded area indicates city. UT te gee 
F > ; ! 
i fp 
! "2 | Pe } 
1 Vt 
\ | | 
| i faa 
i e// ! 
7 / / { | 
| M, I 
, 5 eee <P 
! is oo ad i 1 
] % ew . | 
| . 5 pee 
“ie e« @ 
! us ie =\2 | 
| je ae o% 8 rallies ied 
! ie / : ore we yo LE IES # ! 
Va ele *  \hemeokrr & et 
ee 1 o*, (Mameokiy 5 | | 
| fo |p ate Sees bbiad 
| fateobin / iacsitess pom 
| i by Z ood 
{ \4l Bi ite oe 
| \ NZ | | 
| \ ELLE | 
| | \ | Medeson?Z | 
| Ze | | ! 
Vf} WZ 5 2 i | 
\ VA Za | | 
Veniee! . i| 
\ LEE jie ta : 


ee a4 # 


Pig. 23.. Quarantined area in Madison Gounty, Illinois Zoi iee)z 
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Greenkouse experiments 
(Figures are percentages of plants iareeceal 


elon Siomma ON y  95%4 Mea Ly 0m sodas yp siete pla reeeaemne 
Cloyireala de Bas God ss edd » 9216 Bunyip---+--eeceees ‘eis Baers 
White edereent ES SIONS) Little Club..-...-- dae ee 
Defiance. «.i-i- Hoes Cedar Comeback..-.--.- 0 
Reduenoss ene etey ser si 85.4 Barly Defiance...-.- PEERS) 
Salzerts Prizetaker.. 75-7 PLOTeEnce--+-asereese -- O 
Hard Federation...-.. vi-aeo) Puileasterunmi |. «= omseiiea : 0) 
Fultz....-.. Von epee 4 As 5) Galgalos..+.+-+-+e+eeess ig ©) 
Early Baarte.-..2e20. 35- POOLE. - cee e- een neees ». O 
MarquisS......-. Ssain oles 7. Mel Peel sn osao ns gooe: e) 
ees Je a arg On alte Pavel oswe ke s 5A Red May--+-0+-.+sc-=e0s (@) 
White Australian.....  Ael 


Measures which are in operation are planned to accomplish ooth control 
and eradication. These consist of (1) quarantine of the infested area; (2) ; 
treatment of grain with formaldehyde (1 lb. to 25 bushels) as it comes from the a 
separator; (3) burning of all straw in the quarantined area; (4) avoidance 
of infested fields for wheat growing; (5) use of seed wheat from non-infested 
localities; (6) treatment of all seed wheat with the copper sulphate and lime 
dip; and (7) use of resistant varieties. | = 
The treatment of seed wheat in this area has been placed on ‘a practicabae 
basis by the establishment of a central treating plant in Madison County, in 
which approximately 15,000 bushels were treated by the copper sulphate and milk 
of lime method in the fall of 1920. The plant in question has a maximum 
capacity of approximately 1,000 bushels a day. 


Stem rust caused by Puccinia graminis Pers. 


Stem rust was very prevalent and destructive in the spring wheat sections 
of the upper Mississippi Valley. The epidemic exceeded in severity that of 191§ 
in the states of North Dakota, South .Dakota, Minnesota, Nebraska, and Wisconsin 
while it was markedly less severe: in’ Kansas, Missouri, nae other winter wheat 
states which border on the spring wheat belt. Infection was slight as a rule 
with average losses not exceeding a trace in the Atlantic States with the excep: 
tion of West Virginia and Georgia. In all of the winter wheat states of the . 
Mississippi Valley, rust was of slight importance,as a rule, but Tennessee reps 
severe local attacks with an estimated reduction in yield for the state as a wh 
of about 2% The disease was recorded as occurring in all of the far western 
states where losses were slight except in Utah and Arizona. B. L- Richards” 
2 ports stem rust as general in the irrigated districts of Utah, attacking Pe) 


plants and causing aren oeunet oy | for the Be as a whole. The 
mee shows th urrer nt 


129 


es stem rust was undoubtedly te most important contributing factor, while 
ombination of stem rust and scab were chiefly responsible in South Dakota. 

. percentages of shrinkage in spring wheat for the principal spring wheat 

es in the Mississippi Valley section are as follows: 


Minnesota... 26° AG. 9 9: . Wisconsin....-.- 36 
North Dakota.... 17 Michigan......- ae 2 
South Dakota.... 36 Iewesion coneeRca we 

Nebraska........ 43 Piiinetss.+. .’. pees 


8 of especial interest on occurrence and severity of infection 


"Stem rust probably reduced winter wheat by the average amount 
, With leaf rust, has generally been believed to be under 5%. 
cases were found in the lower tier of counties where severe 
associated with barberry plants in close proximity to 

In the spring wheat area, which is largely in the Upper 

s from black stem rust was worst in years, wheat in 
siveled and of poor quality. At the Chatham sta- 

2 Was not harvested. A trip through that section 

r of fields that locked prcencuncediy sooty froma 

d place the joss at easily 25% in spring wheat. 
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an average weight of wheat in that county was 52 pounds to the 
ushel, against an average 60.-62", (Coons) 


Wisconsin: "Very heavy ea, ee, planted fields are ripen- 
ing ahead of great damage. The later plantings will hardly yield 
25 .to 50% of a crop, Fields on the east side of the state under in-— 
fluence: of Lake Michigan show less rust than the interior and west- 
ern sections. The small acreage of winter wheat had very little 
rust", (Vaughan). | 

Minnesota: "More prevalent and destructive than in 1919."(Section of { 
Plant Pathology.) 


North Dekota; "Stem rust has been very destructive in southeast North 
Dakota and in widely scattered areas, particularly in parts of 
Walsh and Grand Forks Counties". (Bolley) 

"Rast, excepting in southeastern counties,was not severe in 
most parts of the state except in fields sown late. Marquis and 
Velvet Chaff were found practically free from rust in many fields 
I visited. In Stutsinan County; which is almost entirely a durum 
wheat county and particularly a D-1 or Monad county, rust was not 
to be found except in an occasional late field of Marquis" .(Weniger) 


South Dakota: "Very general, from 10 tc 100% of injury. Farmers taking 
to rust resistant durums. Favorable weather until a week later 
would have cut loss by 75%, (Arthur T. Evans) 


Kansas: "Generally wheat stem rust was not serious in Kansas the past 
Season. If it had appeared in the same amount a few weeks earlier 
no doubt serious injury would have resulted, The rainy spells stop- @ 
ped in sufficient time and very good weather for maturing the crop 
eontinued until harvest". (Melchers in Cereal Courier 12: 328. 
Sept. 30, 1920) ai. ‘ 


Dates of first appearance of uredinia,which are of particular interest, 
are as follows: 


Cr of dormant mycelium in the telial 


—al 


BUCKS} ods obs oy ls ae Gea 
SUMO OURS reasy PARE etre Tennessee (uredinia abundant) ; 
IDNGYS AEENeN 4 eet anne, realise alarstenay en 
JUNG 22. ervers cre ce ee NOrth Dakota. 
Mock bhaniek Cock first trace of mast (a single uredinium) on wheat at 
Serre FOO I 5%, He found infection on barberry June 4 and aecia open and 
+6 spores On June 11. Some Sporulating aecia were found throughout June 
July, August, and until September 1b. i‘ . 
ork piace ee aecla of stem rust on species ‘of Rerberis and Mahonia 
295, 1920) cf uae ia Es ov Artnur and Fromme. (North American Flora 76 
connection’ with theo, © accompanying map. This is of especial interest in 
BE eit are Pee ueee wk sources of initial infection of wheat and 
wintering of Melabeteres Wits aR, aN rete onese ORGae Li ses Pai (1. he 
Dy &ecisspore infectio i an rane abr ids Pea of the aecial tere EES { 
n of the telial host; (2) overwintering of urediniospores, 
e 


Pe ailgios hest, followed by reinfection of th 
t by urediniospores, Stakman, Kirby,, and Thiel (The regional occur- 


Teal 


rence of Puccinia graminis on barberry. Paytopath. 11: 39-40, 1921.) have de- 
» termined that teliospores in the south lose their viability during the winter 
“and are hence incapable of germination in the spring. This offers an explana- 
‘tion for their observations that aecia on barberry are not commonly found 
Wy south of A0° N. latitude, exsept'-at higher Slevations where heavy infection 
"was found as far south as 47°, and is in suostantial agreement with the occur- 
H rence as shown on the map. a : 


a= Berberis canadsnsis {ill. 


b= B. declinatum Schrad. and Be < 
B. sinensis Desf. = se 
Ee es fendieri A. Gray - / 


m= Mahonia G@iversifolia Sweet (B. aquifolium Lindl.) 
Pao. wa leainis Tye!” 


_ 
eae Fe eee = ee Ss a em 


®ig- 25. Occurrence on various hosts of aecia of stem rust (Puccinia 
graminis) as recorded in the North American Flora. The different hosts are 
| designated by symbols. 


Stakman comments in part on the question of overwintering as follows 
Meicercal Courier 12: 241. July 31, 1920): 

“Stem rust did not overwinter in the uredinial stage on winter 
wheat at St. Paul, Minnesota. There is some evidence that it may have 
overwintered on a plot of winter wheat at Madison, Wisconsin. The pre- 
sumtive evidence is strong that rust may have developed from barberry 
in eastern Nebraska, Towa, southern Minnesota, and eastern South Dakota. 
On the other hand, it is quite possible that it may have spread gradu- 
ally northward from farther. south.....-.. The only rust found on 
Agrostis alba so far has been traced to rusted barberry. Barbderries 
began to rust early in May and rust began to develop in wheat fields 
about June 20. So far the circimstantial evicence is strong that much 
rust undoubtedly came from barberry- On the other hand there also is 
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evidence that some infection may have come from overwintered uredinio- 
spores and there also is some slight evidence that a certain amount of 
aa it may have spread from the South to the.North". 


Bolley makes the following comment with respect to North Dakota: 


"Observations in this state, and I think .in others, are very con- 
vineing that much of the destruction is brought about by local attacks 
of rust arising from barberry bushes in the immediate neighborhood of 
the green fields." 


The following notes and data on the susceptibility of varieties were 
obtained. Kanred was reported as showing resistance to stem rust in Illinois, 
Wisconsin, Nebraska, and Kansas. A. G. Johnsen made observations on the experi- 
mental plots at Brookings, South Dakota, and noted that of the durum wheats, 
Kubanka showed considerable rust, while Aeme, D-5 (North Dakota), Mindum, and 
Monad were slightly rusted, the latter two showing more than the others in the 
order given. Ail of the common wheats were heavily rusted, Kota iess so than 
Marquis and Prelude. J. C. Brinsmade, Jr. comments on varieties at the North- 
ern Great Plains Field Station, Mandan, North Dakota, as follows: 


"There is a high percentage of stem rust on most of the common 
Wheats and some cf the durums in the wheat nursery, which were sown late 
and in a low, damp spot, Kota is conspicuous for its practical freedom 
from Stem rust while Marquis, Preston, Power Fife, Haynes Bluestem, Pre- 
lude, Ruby, and the hybrids between Kubanka and Preston and Kubanka and 
Raynes are severely rusted. Of the durums, D-5, Acme, and Monad are al- 
most free from rust, while some of the Kubankas and Arnautkas, especial- 
ly Kubanka C. I. 4063, and Arnautka C. I. 4064 are badly rusted." (Cer- 
eal Courier 12: 260. August 10, 1920.) 


Progress of Barberry Eradication Campaign 
by 
F. E. Kempton, Pathologist in Charge, Office of Cereal Investigations. 


“The barberry eradication campaign has been pressed vigorously in 
the eradication area. It has proved to be a more extensive piece of 
work than was anticipated, Results obtained in the early pert of the 
campaign seemed to indicate that the greater portion of common barber=" 
ries were in towns and cities. The-.evidence obtained in the second year 
of the campaign disproved this conclusion, Accordingly plans were formu— 

lated with a view to inaugurating a systematic farm-to-farm survey: 
Through the execution of this plan it has become obvious. that it is nee- 
essary to continue the farm-to-farm survey until all important grain- 
growing areas in which barberries are found to become infected with black 
stem rust are freed of this pest, | 

"From the beginning of the campaign to December 41, 1919, the ortess 
nal survey of. neariy all cities and towns, except Chicago, Cineinnati, 
Milwaukee, and villages of less than 400 population, either not access- 
ible by railroads or in less densely populated parts of the States, was 
completed, In this survey, 1,299,461 busres were located on 35,878 
City properties. Nearby farms and those accessible from main highways 
traversed were surveyed also. The survey of all main ranches and ali 
farms of the irrigated districts of Montana was completed. A prelimi- 
nary farm~to-farm survey of a few counties or parts of counties in each 


a 


: 


4 Table 46. 
totals 
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Progress of barberry eradication campaign - Summary of state 
from the beginning of campaign to December 31, 1920, inclusive. 


A. Number of properties with barberry bushes. 


pa Ge iiicountry Oe Town and country 
State WlOWnS en LOU Anas hOund. © Removed 
Colorado AS 10 1,513 1,508 
Tilinois — + (GYAAO.. 0: He TIA ©7560 3 6,270 
Indiana 3,001 SO Siiie 19 3,434 35409 
Towa 6,46 816 172 7,282 5,797 
Michigan 3,506 Beta 45. 02 61955 4,912 
Minnesota 2,722 YOO id Ge 3,512 3,487 
Montana a2: AR: i 195 194 
Nebraska 2,935 103 Bien) Bane aL lel 
North Dakota % 90 0 Tg as 513 
Ohio 2 £90 326 Al hoe Ph Be 
South Dakota 372 AVN 31 516: AbA 
Wisconsin 5,730 1 OAM Se B09 ST ad) le ANG 
Wyoming HORN TAR CORE ohn OVER ae Merge a eee 2d. 
Hie eres Soule ins 17, AAD a 005 7 AAO. : 56,934" 
B. Number of bushes located and removed. 
(gee aoountrys <2 i To Sinouts: orotare 
State _: Towns ee LOLA AD ae nnd ing ¢ Found _:Removed 
- Colorado 19,852 ; 1,760 ; 1,397 : 1,195 : 21,642 21,245 
) Illinois : 74,665 : eine sod : 661 : 83,751 eos 
’ Indiana 75,025 10,134 : Bold «1,052 + 85,159 ao 
Towa et LAA AS | 82,045 : 29,273 : 2,003; 224,536: 174,476 
' Michigan : 35,951 103,696 ; 58,745 : 1OF 1 9179 GAT: | Qen2nG 
Minnesota 583,104 WGeASL 1s 50,060 4°77, 200 = 725,535: | 755,065 
Montane : eeiSy Ace Lon” « pen Ey yaa 8, 682: ,671 
Nebraska By 000 6,057 ; Gols) 325 77, 0n7h)  olyeng 
_ North Dakota : 3,782 ile LIMO) 2 O; 215 : A, 92: 4,892 
_ Ohio Play 700: 20,102 ; ee : Ov 214,862) Ti7snega 
' South Dakota ; 21,924 ; 14,262 ; dd: Qlz : 36,156; 30,519 
Wisconsin 75, A72 : 3,030,711 : 3,024,352 : 8,284 ; 3,106,103:2,013,955 
Wyoming 3,942 ; 168 ; i. 190 : A, 100; 492 
Totals 1 1,332,565 : 3,426,667 : 3,193,631 : 29,461 : 4,739,232:3,478, 508 


state was made, 
total of 1,933,841 barberry bushes were found on 5,776 


The entire rural area covered was equivalent to 95 counties. A 
farms showing that more 


barberries were to be found on farms than on city properties. Of this number, 
1,758,244 bushes were escaped from cultivation on 1,425 farms, and the remaining 
175,597 bushes were under cultivation on 4,351 farmsteads. The above figures 
total 3,233,302 bushes on 41,654 properties in this period. Of this total num- 
ber 2,968,910 bushes have been removed from 41,455 properties. A resurvey of 
all properties found to have barberry bushes proved to be necessary as “ushes 
Were not always readily removed or were improperly dug by the property owners. 


_____ fig. 26, Progress of barberry eradication. Barberry bushes found and 
(destroyed) April 1, 1913 to December 31, 1920. 


Sprouts and seedlings often avopeared.- During this period 144,178 bushes 
and 5,036 sprouts were removed from mNPYA810 properties in resurvey work. | 

“In the period January 1 to December 41, 1920, efferts were concen 
trated upon the farm-to-farm survey. Everv rural property-and all prop= 
erties not already surveyed in cities and villages included in the ecoun= 
ties eovered were surveyed in an area equivalent to 88 counties: The. 
result of this farn-to-farm survey was’that during the year 1,492,826 
barberry bushes were found on 1,672 farm, 57,439 bushes being located om 
1,<Ge farmsteads while 1,435,387 bushes were escaped from cultivation on 
300 farms. These escapes had grown from seeds which had been scattered © 
by birds and by farm animals that feed on the berries. They were found © 
along fence rows, stream banks, in woodlands, orchards, windbreaks, old © 
Stone quarries, and an rocky cliffs.’ These areas of escaped bushes 
varied from one small seedling in the state of Wyoming to 1,435,000 bush- 
es in one county in Wiscomsin. In cities and villages, 13,104 bushes 
were found on 1,254 properties. In the original survey, 1,505,930 bushes 
have been loreated on 2,926 properties. 453,307 bushes were removed from 
2,990 properties, In resurvey 72,684 bushes which had not been removed 
by the property owners were found remaining on 2,602 properties, but 
56, 303 bushes and 14,148 sprouts were removed from 2,478 properties. Dur 
ing the year a total of 1,505,930 bushes were found on 2,926 properties 
and 509,650 busies were removed from 5,477 properties. 

"During the entire campaign, April 1, 1918 to December 31, 1920, 
1,312,565 bushes have been found on 37,132 city properties; 3,426,667 
duspes on 7,443 farms; 233,036 bushes were on 5,643 farmsteads; 3,193,631 
Oushes were escaped from cultivation on 1,805 farms. In the farm-to-farm 
Survey an area equivalent to 103 counties has been completed. This in- 
cludes’a11 the mural territory necessary to survey in Montana and in the 
western part of Colorado. A total of A,739,232 bushes have been located 


: . 13) 


_on 44,530 properties; 3,478,508 bushes have been removed from 36,934 properties. 

of the 1,360,724 bushés remaining on 7,666 properties, 1,000,000 are bushes under 

18 inches in height on one farm in southern ‘V/isconsin, . Many of the others re- 

/maining are in areas of escaped vushes or in large hedges too extensive to be 
Pradzcated immediately. While state. lawa in-ali: states except Wyoming require 
the property owners to remove them, time must be given to allow the task to be 
accomplished. 


Table 47. Progress of barberry eradication campaign ~ Number of bushes 
escaped from cultivation on farms during entire campaign and during 1920 calen- 
Gar year, aiso number of bushes found and destroyed from January 1, 1920 to 
December 31, 1920. 


vale ; Number bushes egcaped ;: - January a, 1920 to 
State ). from cultivation 5 December 41, 1920. 
: Entire :; Calendar : Number bushes ;. Number bushes 
- year 1920 found destroyed 

Colorado ; 1,397 : Tip a oye: A, 336 
Illinois : Ae Ole oth dpe On. wit POE 2,663 
Indiana 2,441 : ANSE as M590) 10,048 
Towa Mee By ale Ie lOns 3) . 10/060 
Michigan . 291943 : oy ee a 20,429)... 22,762 
Minnesota : 50,063 : 6,499; OV 2220 17,939 
Montana : alee Or Aoa ts 147 
Nebraska : 801 : BOilei is Be Sayial : Lh, O15 
North Dakota : 0; Oi 1005) 7: 1,805 
Ohio : te : 12,543: TONGS) is 66,733 
South Dakota : 5344. : 51473: 8,739.4 10,631 
Wisconsin bah 652 61 390.9505 1,424,700 5) 446,610 
Wyoming ie Shewlpe Dns neve uke 166 
Motals Bey Soo sl ol Any seyecae. 15,505,950... 509,740 


Lear rust caused by Puccinia triticina Eriks. and Henn. 


The leaf rust of wheat was in general very much less severe throughout 
the country in 1920 than in 1919, in which year it was more prevalent and de- 
Structive than had ever been recorded previously, It was said to be present to 
Some extent in every state from which reports were received and in general 
throughout the wheat-growing sections of the states in question. The states 
reporting the discase as less severe than in 1919 form a well-marked belt, con- 
stituting the middle tier of Bastcrn and Central states, with Pennsylvania and 
Towa on the north, South Dakota, Nebraska, and Kansas on the west, and Arkansas 
and Tennessee on the south. North of this belt the disease was reported as about 
the same as in 1919 or more severe (same - New York and Wisconsin; more severe - 
North Dakota, Minnesota, and in the Upper Peninsula of Michigan). It was as 
usual prevalent and rather destructive in Georgia and other states south of this 
Delt. The estimated percentage of reduction in yicld for the different states 
is shown én the following: tabulation: : 
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Table 48. Estimates of percentage loss from leaf rust of wheat by 
states, 1920. 


Percentage loss ! States 


4 : Mississippi. 

4 : North Carolina. 

2 : Virginia, Georgia, Alabama, Arkansas, Oklahoma. 
d: 

vt 


5 : North Dakota, Maryland. 
: Kentucky, Missouri, Iowa,-South Dakota, Nebraska, Texas. 
5 Te nowde). . 
el bndnane sau 
t : Vermont, New York, Pennsylvania, New Jersey, Delaware, Ohio, 


: West Virginia, Tennessee, Michigan, Wisconsin, Minnesota, 
: Louisiana, Kansas, Colorado, New Mexico, Arizona, Utah, 
:. Idaho, Washington, California. 


“ith respect to relative prevalence the following statement of Melchers 
is interesting: 


"Leaf rust was exceedingly rare. in Kansas the past season (1920). 
There was no injury whatsvever caused. This is interesting in view of 
the fact that the year befcre one of the worst epidemics of leaf rust 
hit Kansas that has occurred for many years." (Cereal Courier 12: 326., 
Sept. 30.) oe 
A careful comparison of climatic: conditions in 1919 and 1920 would no 
doubt throw considerable light on the vauses of.the marked variation in sever-— 
ity of leaf rust. Sach notes on the inYluerce of climate as were received from 
collaborators indicate considerable difference of pp2nion as to effect of pre- 
cipitation and temperature. : 

Iwo important new extensions in our knowledge of the leaf rust fungus 
have been reported from the Indiana Station, where H. 1S. Jaskaon, in ectllabora- 
tacn-Witk ‘the Cereal Office, is in charge of the project on leaf rust investi- 
gation. These are: (1) the discovery of the existence of two strains of P, 
triticina; and (2) the sucesssful culture of the rust from wheat on its pre- 
viously unxnewn aecial hosts. Ina preliminary note (Two strains of Puccinia 
triticina on:wheat in the United States. Phytopath. 11: 40. January 1921.) 
Mains and Jackson report the separation of a number of uredinial cultures into 
2 OED based on their ability or inability to infect certain selections of 

of 


PE 5 fa) 
' f and Turkey x Bearded Minnesota. They also comment on this as follows 
in the Cereal Courier for August 5a L920: 


"aS a result of greenhouse and field observations it has become 
evident, thet at least two fairly distinct strains of the orange leaf 
rust are to be fcund in this country. From the data now at hand it 
appears that these are to be distinguished fairly easily Dy ae char- 
acter of BiG Mele produced upon different wheat varieties. 


They have also noted that certain varieties show differences in suscept- 
e Jing to the age cf the plants, certain varieties which are highly 


lity secor 
nt as they near maturity being moderately susceptible in the seedling 


ista 
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With respect to the determination of the aecial hosts of P. triticina, 
Jackson and Mains (The aecidium of the orange leaf rust of wheat, Puccinia 
trititina. Phytopath. ll: 40. January IGZALS) record infection resulting in the 
development of pycnia or aecia on 12 species of Thalictrum from sowings of win- 
tered teliosnores. The most vigorous development of aecia was obtained on four 
exotic species, and only occasional infection with weak development of aecia 
was obtained on the native species used. Aeciospores from Thalictrum were sown 
back on Wheat with the production of typical uredinia of Puccinia triticina. 

No very definite dates of first appearanre were reported. Bolley states 
that leaf rust was noted on wheat in North Dakota when the plants were a few 
inches high. Jt is evident, for the South at least, that the rust winters over 
on fall sown grain. Fromme notes that the rust was present throughout the winter 
on wheat at Blacksburg, Virginia, while Temple makes the same comment with refer- 
ence to Maryland. Johnson supplies the following note concerning hibernating 
mycelium: 


"On March 23, Mr. McKinney dug up some wheat plants at Granite City, 
Illinois, and shipped them to us here at Madison. We placed them in the 
greenhouse and on April 12 it was with especial interest that I noted 
the development of a number of new uredinia of leaf rust on one of the 
Old, green leaves. They were apparently developing around an old lesion, 
hence there was rather definite evidence of hibernating mycelium." 


BR. B. Mains has kindly supplied the following note regarding varietal 
susceptibility in tests at Lafayette, Indiana; 


"There was not enough P. triticina on winter wheat at Lafayette in 
the spring of 1920 to give field data on varietal susceptibility. Spring 
wheat, however, was fairly heavily rusted. The club wheats were all, 
very heavily rusted the latter part of July showing 65-100%. The emmers 
were in general_very resistant, the most susceptible variety, Red Emmer 
from Canada, showing 25% accompanied, however, with hypersensitiveness. 
The durums were all very resistant, 0-10%, except Arnautka ©. I. 1493, 
Which showed 25-40% with hypersensitiveness. The einkorns were immune, 
Polish C. I. 5524 showed only a trace, while C. I. 3007 showed 15-25%. 
White Spring Spelt was only slightly rusted while Bearded Spring C. I. 
A776 showed 5-20%. Of the bread wheats none were immune, Marquis show- 
ing the lowest percentage of rust, 40-40%, just before harvest." 


Bolley notes leaf rust to have been confined rather especially to certain 
varieties in North Dakota, being much more severe on some than on others, with 
the durum wheats especially free. Valleau reports the variety Ashland very free 
from leaf rust at the Experiment Station at Lexington, Kentucky. 


Stripe rust caused by Puccinia glumarum (Schm.) Eriks, & Henn. 


The only definite reports of stripe rust received in 1920 were from 
Oregon and Califomia. In the latter state it was reported by Mackie as occur- 
ring in the cereal plots at Eureka, affecting Early Baart more than other var- 
ieties. The accompanying map shows the cecurrence of stripe rust on wheat, rye, 
barley, and its various grass hosts by states as recorded in the North American 
Flora 79: 338. 1920. 
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Figs 27. Occurrence of stripe rust, Puccinia glumarum, on cereals and 
grasses in the United States, as recorded in North American Flora DP: 338. a 
Also recorded from the provinces of British Columbia and Alberta, and from Mexi 


Seab (blight) caused by ee saubinetii (Mont.) Saec.- 


Wheat seab, although it occurred over praseioaiay the same range as 
1919, was very markedly less severe in intensity throughout its range with 
loral exceptions. In most of the states infection occurred on the heads 
generally but the percentage of affected heads was Slighbes See Lin 
ee to Ned fungus or to Riel ee ee 
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Table 49. Comparison of losses from wreat seab (blight) in 1919 and 


1920. 

ei ae 2. Hscimated percentage loss 

Division : State : se) : 1920 

North Atlantic : New York : t i 

: Pennsylvania : g UE 

: New Jersey 4 al 
South Atlantic : Delaware 4 5 

; Maryland 5 it 

: West Virginia 15 : 1 

: Virginia 2 : t 

: North Carolina 5) : t 

North Central (East) : Michigan : = : t 
i : Ohio : 8 : 5 
: Indiana % a2 9) 

: Tllinois : 18 2 
+ Wisconsin 9g abe) 

North Central (West) : Minnesota Uy, 2 

; North Dakota 5 il 

: South Dakota 10 105) 

: Nebraska 2 1 1 

mt : Kansas t t 
‘ : Towa 20 5 

i : Missouxi 6 2 

South Central : Kentueky 8 2 

a ; Tennessee § ie 

: Alabama : t £ 

; Arkansas : £ t 

; Texas t 1 


e - . 
a = 


| 
| 
| 
, 
| 
| 
| 
| 


Extracts from reports dealing with the few localities where head blight 
was severe .follow: 


Kansas; “Reported in Labette County. Practically every field showed 
enough injury to reduce the yield from one to six Se Songs 
Wheats are grown in this county." (Melchers, July 15) 

“This year for the first time distinct injury occurred in wi: 

County as well as some injury in adjoining counties (Cherokee). 

_ Labette County in particular, very many fields were reduced at oe 
ue in yield due to wheat scab. Climatic conditions were very favor- 

for this disease tie vast year. It is or interest to note 

August. Specimens of corn root rot had been sent from this 

- According to county agent reports the injury from scab 

dais ee ea (Meolchers in Cereal Courier 12: 328. 


Huy) ' 


infection around Dakota County, 25-50% of the wheat in 
gels) dist ected with scab." (R. W. oe) 
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"Severe damage from black rust and scab reported." (Weekly 


Notes of the Bureau of (Crop Extimates, Aug. 12) 


19) 


"Crop very light cue to rust and seab." (“eekly Crop Notes, Aug. 


"Crop was seriously damaged by black stem rust and scab and much — 


will not be threshed. Yields cut 50% or more." (Weekly Crop Notes, 


Sept. 16) 


Fig, 28. Percentage losses from wheat seab, 1920. 


South Dakota: "Scab is ver 


y bad in wheat (Marquis) in every part of the 


state. Rust developed fast under most favorable conditions (fogey 
weather} during the middle and latter part of July. These two dis— 


One or two bushels per acre and that of inferior grade. 
Evans. ) . a ene 


; < 

Pi . oo . ii a : atl < if ’ ; 
aber er et ed TO. WOPRBRD Fhe Oe cn i > , maps rf 

fat 5 Pre egy —_ Ay” : > ‘ » 7 


hs Me iil) 


y ye TF 


oe alone have ruined a most promising erop, the best prospect 
cuth Dakota has had in years. Many fields will not make more 
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No doubt climatic conditions were chiefly responsible for the slight head 
blight in 1920. Dickson, Johann, and Wineland (Second progress report on the 

_ Fusarium blight (seab) of wheat. Phytopath. 11: 35. 1921) have found great dif- 

' ferences in perithecial development for the seasons of 1919 and 1920 - 51% of 

the specimens in 1919 and 15% in 1920 ~ and suggest that this is closely associat- 
ed with moisture. They also find that the highest percentage of infection oc- 

_ curs during the period of flowering. Comments from the states on climatic con- 
ditions are as follows: 


a 


West Virginia: "I believe the decrease in scab is largely due to differ- 
ent weather conditions when the grain was in bloom." (Giddings) 


Virginia: “There were practically no rains during the heading period in 
1920 while rains were very frequent during the same period in 1916). 
and 1919. " (Fromme) 


fee oor. "Dry weather. preceding harvest prevented general distribu- 
tion from field to field." (Bolley) 


Cars 


Qhio: “While we have had prolonged rainy periods with much cloudy weather 
during the harvest season in Ohio, the scab infection upon wheat 
appears much less prevalent than in 1919. It is felt that the great- 
er care in the preparation of seed wieat and attention to screening 
and seed treatment have been important in this respect." (Selby) 


Wisconsin; "Wet -early, followed by dry weather commencing in late June." 
(Vaughan) 


fe, The dates of first appearanve of the head blight as given by collaborators 
/ are as follows: 


TSI iy inka = = ....Arkansas July 5--.+.-..-South Dakota 
Last of June...Indiana July 7--+-+-.--.Ohio 

Last of June... Illinois BHAA YG sce ava piers s Minnesota ~ 
I Daas oe eile a al se vm Wisconsin July 19.--...-- «Pennsylvania 


by Comments and data on the relation of ead blight to preceding crops of 
corn are in agreement with notes wiich have appeared in previous Supplements of 
the Plant Disease.Bulletin. The following is of especial interest: 


“Fusarium blight or scab was found in 46 fields ranging from only a 
trace in most of the northern portion of Wisconsin and northeastern 
Minnes ota where tne only fields showing a moderate seab infection were 
on corn land,to 40% in one of the southern Wisconsin fields. The highest 
percentages of scab were in southern Wisconsin, one field on corn land 
showing 40% by count. In general scab was only present in large quanti- 
ties where wheat followed corn." (J. G. Dickson) 


following data obtained in tie section between Minneapolis and Elk River, 
Mesota were submitted by A. G.- Johnson; 
: Wheat after corn..-cx+.+-- Neen affected heads 
WHat arte rn COmn. +/+ ¢.0 64 ss 35% affected heads 
Wieat ater Corns slic salvo» oes 54% a ie heads 
Wheat after corn.........++++ 30% (est.) affected heads 
Wheat not after corn......... trace affected heads 
Wheat not after corn......... trace affected heads 
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Various seedling blights, foot-rots and root-rots of wheat. 


In the present imverfect state of our knowledge of the seedling-blights, 
foot-rots and root-rots of wheat that ceeur in different parts of the United 
States it seems best to treat them, as in the following, under three groups. It 
is not assumed that, this will be the correct grouping when more definite know- 
ledge of the causative agents. is. obtained. The seedling blight causee by Gib- 
berella saubinetii and Fusarium spp-, which is quite readily distinguished from 
the other seedling blights, is treated separately under wheat seab (blight). 

Foot vot or "so-called take-all' possibly caused by Helminthosporium sp. 
Apparently tnere is still some question as.to the cause of this disease which 
is known definitely only. from certain localities in Tllinois and Indiana. Al- 
though both Stevens and McKinney (F. L. Stevens, Foot-rot of wheat. Science 
n- S- 51: 517. May 21, 1920. H. H. McKinney, The so-called take-all disease of 
wheat in Tllinois and Indiana. Phytopath. 11: 37. 1921) have obtained a Helmin- 
thosporium from diseased plants, neither has as yet produced the typical stunt- 
ing and proliferation, whica is so characteristis of this disease, from inocu- 
lations with this fungus. Both have obtained local lesions, but McKinney states 
that he finds these lesions common to all varieties of wheat and on plants which 
do not show stunting and excessive tillering. There is a suggestion, however, 
according to McKinney, that the so-called take-all is an unusual ranifestation 
of the Helminthosporium disease of wheat which is present in many sections. The 
disease wes severe in Madison County, Illinois, in 1920 tut was less extensive : 
than in 1919. It also recurred in an experimental field in Porter County, Ind- ~ 
jana. Field tests of wheat varieties at Granite City, Illinois, whiten were co- 
Operative between the Cereal Office and the University of Illinois, have shown 
very marked differences in varietal susceptibility, and resistant varieties, ; 
therefore, seein to offer tae most promising and feasible means of control. These | 
tests show that Red Wave, May and a strain of Turkey wieat are not susceptible ; 
to tae disease, while the white-chaffed, red kernel type of Red Cross (Salzer's 
Prizetaker) and Illini Chief are very susceptible. A number of other varieties | 
are only slightly susceptible. oe ; | 

Helminthosporium blight caused by species of Helminthosporium. A seed- , 
ling blight of wheat which is ascribed to species of Helminthosporium was re- ; 
ported by collaborators from Wisconsin, North Dakota, Minnes ota,. Kansas, and | 
Kentucky. ‘This trouble, which has been reported from North Dakota and Minnesota 
in Plant Disease Bulletin Supplement 8; 36. May 1, 1920 has recently been describ= 
es ee ee Minnesota by Louise C, Stakman (A Helminthosporium disease of j 
ee oe ene ee eee Sta. Bul. 191. July 1920}. The disease as it 
Be ali ‘parts var sthanplanth in Seaticeee en oAe onan hots ee 
eee aie ne nee cei) cen trouble is found in rye and in various 
Ti ae eae Ae her status of the species of Helminthosporium associated 
eu. inten ag is as yet undetermined and the identity of the trouble 
eee es ws uncertain it seems dest for the present to treat them 

‘ “ Same group, but separately from thé foot-rot or so-called take-all 


whic . ° . + ° . 
a pccrurs in Illinois and Indiana. ‘The following comments are quoted from 
reports of collaborators and others: 


* 
“ 


Wi ae re : . 
wisconsin and Minnesota: "The occurrence of a seedling blight of wheat 


probably due chiefly to Helminthosporium sp. in the northern por- 


tion of the two states is worthy of special comment. Fourteen fields 7 
of wheat showed a blight quite different from the so-called take-all, 
Denese trom a trace in most cases to 17% in one field. The latter 
field showed considerable spotting which could not be accredited to 


Soil conditions. All isolations nade from the field gave the typical 
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Helmintnosporium wiich seems to be causing the blight through these 
regions. The seedling blight as generally present on the peat soils 
in Minnesota nortao of Duluta, varying with different varieties and 
methods of tillage. Mr. Barker of Minnesota reported similar ob- 
servations in cOnnection with his survey work in that state. This 
Seedling blight seems in generai quite different from that caused 

by Gidberella and Fusarium species and can generally be distinguish- 
ed by the difference in color and presence of lesions on the leaves 
of the Helminthesporium blight. While the Helminthosporium seedling 
blight was found through the northern regions surveyed there are no 
indications that this is connected with the so-called take-all." 
(James G. Dickson) 


Minnesota: "Minnesota Bulletin 191 summarizes our information about these 
diseases. This year the disease either did not reappear or was much 
less serious on many of the farms on which it almost destroyed the 
crop last year. While the foot rot as occurring in Minnesota undoubt- 
edly is due to Helminthosporium and various‘other fungi, the condition 
of the grain plant 1as a great deal to do with the seriousness of the 
diseases." (Ff. f. Stakman) 


North Dakota: “Spring wheat diseases showing their usual characteristic 
Stages. In the old constantly cropped fields good examples of Hel- 
minthosporium and also fusarial root rot. In some cases the Hel- 
minthosporium acts quite ciaracteristically like take-all of winter 

; wheat. No doubt it would take on these characteristica much more 
definitely if it were not for the fact that under our spring condi- 
tions spring varieties run up with very much greater rapidity, and 
tae atmosphere here is less moist than in the winter wheat regions." 
(H; Le Bolley) 

"Helminthosporium on wheat was found on durum varieties espec- 
jally D5, D1, and Kubanka, as a blade blight and also as lesions 
On tie bases of tre culms and“on the glumes and grains. From one 
to five per cent of the heads were attacked in fields examined. As 
a blade bligiit, infection was found to run as high as eighty per 
cent." (Wanda Weniger) 


Kansas: "Some young plants 1ad root infection." (Melchers) 

Kentucky: “Wheat came through the winter in the usual condition but when 
tne rocts were dug and washed in spring as growing just commenced, 
they were found to have no live roots but were producing a new root 
System from tne crown. A study made on seed borne organisms shows 
that a very high percentage of what appears to be perfectly normal 
Secd wheat is infected with an organism, probably Helminthosporium, 
Capable of causing a root rot and seedling blight. This may ac- 
count for the death of the roots during the winter." (Valleau) 


fake-all probably cauged by Ophiobolus graminis Sace. The name "take-all" 
Which has deen used previously witn reference to tue foot-rots occurring in 
filinois and Indiana should probably be restricted to those types of foot-rots 
With which species of Ophiobolus are associated. Apparently the first published 
meport of the occurrence of Ophiobolus in connection wit a foot-rot of wheat in 
p5is country is that of H. H. Whetzel in Plant Disease Bulletin 4: 10%, October 
45, g320) 40d of RR. .S. Kirby and H+ Bs Thomas in Seience n- s. 452: 268, October 
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15, 1920, both of which deal with the occurrence er a rect and stalk disease in 
& field of wheat at Bast Rechestes, New York, in-1920, with which a species of © 
Ophiobolus has been fovnd assosiated., Kirov and Thomas state that both the fun= 
gus and the disease symptoms with Wauoh it was found ‘associated agree in ess on- 
tial. details with the take-all of woeat and Gols 2bokes pgraminis as deseribded in- 
Australia, France, and elsewhere. 

F. D. Heald has kindly furmished a summury (presieed by Fs Bs Heeld, 

Be F. Dana, and G. IL. qundel } of the information on the foot-rot of wheat which 
occurs in Washington based on studies madé in 1915 and 1919. They state that 
perithecia of an Ophiobolius, which agrees most nearly with 0. greminis Sacc., 
were found on specimens from one field at Skelton, Mason County, Washington. 
Various other ascomycetes were encountered in the material examined ana the paths 
egenicity ci none of these has as yet been determined. In ali, foot—-rots of 
wheet have been found in ten ccunties in the state as folicws: Clerke, Cowliuagy 
Klickitat, Lewis, Mason, Fierce, Snohomish, Spckane, Thurston, and Whateom,whzite 
similar trouvles have been revorted Trroin Clerke Gounty on oats and from Pierce 

County on barley. With respect to severity the following statement is quoted 
from the repords 


"Hstimetes of losses were made in fields jiested by the wrises 
9- In Thurston, Vancouver, and Mason Counties of western Washin 
losses of 95%, 5a and 25% respectively, were found. More extensive A 
eages. Were involved in eastern Washington. Losses ranged f 5 

the crop in certain fields in ldickitat County and one 7 
pokane County. In other places in Spokane Gounty small lo 


And with respect to climatic eonditiscns: 


"Climatic eonditions are probably en importent factor in the develop 
ment of foot-rot. Spring temperatures have been subnormal during the two 
years that the disease has been under observation." 


Other foot-ro ts and root-rots, csuses unknown. Other root and foot troubles 
the causes of which nave not been deterinined, were reported from Kansas, Missouri, 
Oxlanonua, and Maryiand. There was no recurreace of the trouble reported from 
Roanoke, Virginia, last year. The foot rot in Kansas wes fourd at Abilene and 
is considered by Melchers.as possibly similar to the Illinois trouble. Learn res 
ports a foot-rot and white heads as occurring in different localities in Oklahom 
especialiy at nid. Some plants were dwarfed ani died when a few inenes high, 
and 25% of white heads was found in one field. Dlack pycnidia, containing hyalin 
oblong snores, were found at the lower nedes. “Temple reports a root-rot of wh 


in Maryland different from the ene in Illinois, in which the diseased plants 
head but Dee little or no grain. ; 


. 4 


; Nematcde disease caused by Tylenchus tritici (Stein.) Bast. 


The nematode disease of wheat ani rye did not gS So teed 
be Seape niet cetiothers then) tines " 
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| which were found at a mill at Gallipolis, Ohio, in 1919 were found by Leukel 

myto have come from a farm near Beech Hill, Mason County, West Virginia. This is 
the first definite record of occurrence in the Ohio River Valley, all previous 
records from West Virginia having been in counties on or near the Virginia bor- 
der. Later in the autumn Mr. #. C. Sherwood, West Virginia Extension Pathologist, 
Visited the farm at Beech Hill and found nematode galls in the wheat. The farmer 
did not plant any wheat in the fall of 1920 and agreed not to raise any for two 
Or three years, and also to dispose of his wheat in such a way as to prevent the 
further spread of the nematode. From other evidence furnished by thillers at 
Gallipolis, Ohio, it is not unlikely that wheat nematode may exist on more than 
.the one farm in that general locality. 

Giddings states that the disease was about the same in relative prevalence 
in West Virginia as in 1919 with losses slight for the state as a whole. In 
Virginia the disease is said by Fromme to be less prevalent than in 1919 and less 

destructive in individual fields as a rule. This is thought to be due, partly 
to winter killing of infected plants, and also in some measure at least, to the 
educational campaign for clean seed and crop rotation. In Georgia, where the 
| disease is known only in Jackson County, it is reported by McClintock to be 
spreading and to be more serious than in 1919. - The loss in Virginia was estimated 
at -1% for the state. A. G. Johnson and R. W- Leukel report, as the result of 
their experiments at Arlington, Virginia, {The nematode disease of cereals. Phyto- 
path. 11: 41. 1921) severe infection of wheat, rye, emmer, amd spelt. . Oats and 
barley were practically immune although in a few cases rudimentary galls were 
obtained. Dissemination by the movement of larvae took place horizontally only 
about four inches, tut the larvae moved upward from a depth of twelve inches. 
| They find that the larvae die in less than a year in moist soil, and, ina field 
test, that one year of grass between wheat crops resulted in a disease-free crop 
of wheat on land that had been hadly infested. Kanred was the only variety of 
“Wheat tested which showed consistent resistance. 


Black chaff caused by Bacterium translucens undulosum Smith, Jones, & Reddy. 


In 1920 black chaff was a disease of minor importance, in the states in 

| which it occurs, the only report of serious injury coming from Oklahoma. No 
| new states were added to the list of those given in previous Supplements of the 
me tant Disease Bulletin, The disease was reported from Arkansas (some fields 
|) generally infested, others almost or quite free; no damage), Wisconsin (found 
|) Only in Plant Pathology cereal plots where Kansas seed was used), Iowa (present 

-On leaves, only a trace on heads; much less than 1919), North Dakota (found only 
/in the vicinity of Fargo; a disease of minor importance and apparently confined 
/to the bread wheats), South Dakota (very general, some in every field, but no 
| apparent damage), Kansas (present in very slight amounts in only a few fields, 
no damage padtever ), Idaho (common at Idaho Falls, tut not found elsewhere), and 
Oklahoma (not as pe tone as last year, but in’ new localities; reported by 
‘farmers as killing the plants in one locality). 


Anthracnose caused by Colletotrichum cereale Manns. 


No report of serious injury to wheat from anthracnose was received. Ap- 
sntly it was much less severe than in 1919 in the few states in which it has 

A of importance. Reports of definite occurrence in slight amounts with little 
€ were received from New York, New Jersey, Virginia, Kentucky, Tennessee, 

, Alabama, Mississippi; Arkansas, Texas, Wisconsin, and Iowa, while it was 

9 be general in Delaware and responsible for a loss of 1% for the state. 
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Glume blotch and leaf. spot caused by Septoria spp. 


It has been difficult to distinguish between these diseases, which are 
apparently caused by two distinct species or Septoria, owing to the fact that 
they have been commonly reported urider the same head. Future reports should 
distinguish between the glume plotch and leaf spot as far as possible. 

Glume blotch and leaf spot oecurred in practically ali of the states 
east of the line marked by Minnesota on the north and Arkansas on the south, 
but were in general very mach less prevalent and unimportant in these states 
than in 1919 when they attracted unusual attention. West of this line they 
Were reported as cccurring to a slight extent in North Dakota, Texas, Idaho, 
and California. They were said to be quite serious locally in Pennsylvania 
with as much as 50-90% infection on experimental wheat plots at State Colleges 
In no state were the losses estimated to exceed a trace except in Delaware 
where Manns states that infection was general with an estimated reduction in 
yield of .25% and in Maryiend where Temple reports it as present in all fields, 
causing leaf blight, and estimates the loss at »5%. Infection was noted to be 
much less prevalent than in 1919 in Virginia, Indiana, Iowa, and Arkansas, 
while in Minnesota it was somewhat more orevalent than in 1919. Leaf spot was® 
noted in Idaho as occurring only 6n Seedlings, none seen on heads. Several v 
colleboratcrs note inféction to be more severe on plants injured by other causes 
It was associated with Hessian fly injury in Onio; it followed mst and was 4 
worst on badly rusted plants in Minnesota, and was correlated with poor soil 4 
fertility in Pennsylvania. The earliest record of occurrence was in Wisconsin 


there it was found by Johnson” on April 16 on wintered-over green leaves of fall” 
sown wheat. 


Ergot caused by Claviceps purpurea (Fr.) Tul. 


Ergot was reported as occurring in wheat in 1920 from the Stakes wes 

North Dakota, Minnesota, Wisscorisin,-1 Nebraska, Illinois, Kentucky, Arizona, and 
tan. One case was Pomauted from Blair County, Pennsylvania, out was uncon- 
firmed. It was of slight importanee in most states except in Minnesota where 


the decrease in yield for the state was estimated as -1%. Extracts from re- 
ports are as follows: 


Minnesota: "Worse than ever before. One variety of Triticum durum 
on os, University Farm heavily affected." (Division of Plent ent Path 
ology 


North Dakota: "The one disease which seems to be making progress from 
one year to another, particularly in the durum wheats, is ergot. 
It may be that we shall have to make a rather definite fight 
against this fungous infection. I am inclined to think, however, 
that it will gradually lessen with more intensive agriculture 
rather than increese; This will probably come about from a more 


careful mowing and pasa aine of native grasses on the drier lands." 
(Bolley) ‘eee } 


a: Fitts tate wheat, prot wes said to occur on the following grasses 
Sheers Cl epynen caninum, A. repens, A. smithii, A. tenerum, Agrosti 
; , alva), Arrhenacherum élatius, Bromus inermis, Calamagrostis | 
ens 1s, Dac tylis 2 Zlomera t ita, Elymus: canadensis, E. virginicus, Festuca elat. 
Glyoeria | fluitans, Hordeum jubatun,, H vulgare, Phleum pratense, Poa comp 
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P. pratensis, Secale cereale. Hungerford states that ergot is common on Lolium 
sp. and Bromus spp., especially B. condensatus, in Idaho. 

_ It is unknown as yet whether or not distinct strains of the fungus occur 
on different grass hosts. MeFarland has recently reported, as the result of 
cross inoculation work, (Phytopath. 11: 41. 1921) the infection of wheat ina 
few cases with conidia from rye, Arrhenatherum elatius, poa pratensis, and Agro- 
pyron repens. He found it more difficult to secure infection of wheat than of 
rye- Rye was infected with conidia from these three grasses and from Broms 
inermis. : ; 


Powdery mildew caused by Erysiphe graminis D.C, 


Although oceurring rather generally throughout the country,powdery mil- 
dew of wheat was of slight importance and the estimated average loss did not 
exceed a trace in any state. It was especially prevalent and caused some in- 
jury locally, tut was of minor importance for the crop as a whole in New York, 
West Virginia, Ohio, and Utah. As much as 80% infection was recorded in New 
York. 


Other diseases. 


Node disease, associated with Alternaria sp. was reported by Melchers 
from Kansas as follows; 


"Several instances have been reported and specimens examined of a 
culm infection which seems to be due to an Alternaria species. The culms 
become brittle at the nodes and break. (Considerable loss due to the break- 
ing over of heads has resulted in some fields." (Cereal Courier 12: 329. 
September 30, 1920) 


Sooty mold caused by Horinodendrum cladosporioides Sacc. was reported by 
Mackie from six counties in California, severe in Humboldt and Contra Costa 
Counties, At Salinas this fungus was said to have ruined what would otherwise 
have been excellent yields. The only report from any other state to the Plant 
Disease Survey is that of Oregon in 1918. 


RYE 


Stem rust caused by Puccinia graminis Pers. 


Stem rust of rye occurred to some extent in most of the states where rye 
1s grown but usually in negligible amounts. It was of slight importance in 
three of the four leading rye states; Michigan (only a little present), North 
Dakota (not observed), Minnesota (not important) but caused an estimated reduc- 
tion in yield of 5% in Wisconsin. The most severe losses occurred in South 
Dakota, where infection was general with an estimated reduction in yield for the 
state of 10%. Of the southern states, the only one reporting injury was 
Georgia with 2% estimated loss. In the other states reporting definite occur- 
wences — New York, New Jersey, Maryland, Virzinia, Indiana, Illinois, Iowa, 
lebraska, Missouri, Oklahoma, Arkansas, Texas, Utah, Idaho, and California - 


ey 
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losses did not exceed a trace. in New York, Kirby reports having found it 
first on sgropyron repens near a barberry, June ¢, and later on rye- It was 
more severe on late than on early rye in South Dakota. 


Leaf rust eaused by Pugcinia dispersa Eriks- 


Leaf rust occurred in practically all stetes east cf Montana and Texas, 
but was generally much less prevalent and severe than in 1919- Although it was 
generally more prevalent than stem rust, the losses oevasioned by leaf rust were 
reported as none or a trace except in Tennessee (2%), Georgia (2%), Maryland {1%)% 
Towa (.5%), and North Dakota (.5%). In Tennessee the disease occurred throughout 
the winter, according to Essary, Kurtzweil, and Hesler, and was general over the 
state, causing practically 100% injury. The rye crop in that state, however, is 
not usually cut for seed. 

The first report for the northern states was from Wisconsin on May 4. 


Seab (blight) caused by Gibberella saubinetii (Mont.) Sacc. 


Seab on rye was reported as occurring in 1920 in New Jersey, Delaware, 
Virginia, Ohio, Kentucky, Tennessee, Arkansas, Illinois, Wisconsin, Minnesota, 
and North Dakota. Losses exceeding a trace were reported only from “isconsin 
(-1%) and from North Dakota (.5%). This was in marked contrast with the season 
of 1919 when the disease was epidemie in most of the corn belt states with losses 
ranging from 2-3% in Indiana, Illinois, Wisconsin, Minnesota, South Dakota, Iowa, 
and Missouri. The only report of severe infection in individual fields received 
in 1920 was from Tennessee where 50% head infection was observed. 


Antiracnose caused by Colietotrichum cereale Manns. 


Anthracnose of rye was of very slight importance in the country in 1920. 
It was reported as occurring to a slight extent in New York, New Jersey, Delaware; 
Virginia, Kentucky, Texas, Arkansas, Ohio, Wisconsin, Minnesota, and North Dakota. 
In [Illinois it was said to de general and caused a loss of possibly 1%. in 
Pennsylvania (Lycoming County) it was reported from one locality wnere it caused 
heavy loss 


Powdery mildew caused by Erysiphe graminis DC. 
Powdery mildew of rye was reported from Massachusetts, New York, New 
Jersey, Virginia, Texas, Ohio, and Wisconsin. It was of little or no importance 
in most cases. 


Stem smut caused by Urocv$tis occulata (Wallr.) Rab. 


Reports of the oceurrence of the stem smt of rye in 1920 were received 
om Massachusetts, New York, Pennsylvania, New Jersey, Maryland, Virginia, 
orgia, Texas, Indiana, Illinois, Yisconsin, Minnesota, and Towe. The reduction 
n yield is estimated at 1% for Minnesota and Georgia, .1% for Indiana and Mass= 
: husetts and d-trace for the otier states revortin:. Kirby reports that 10% 
infection occurred in one field in Dutchess County, New York, and that the. 
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disease was very prevalent in Columbia County on Rosen rye- Stem smut has been - 
reported in previous years from practicelly every state east of the Rocky Moun- 
tain States and also from Arizona. ‘There are no records in our files of its 
occurrence in the Pacific Coast States. 5 


Head smut of rye caused by Ustilago sp. 


This smut, which appears to be very rare in the United States, was report- 
ed in 1920 from Virginia and Indiana. A few heads were found at Arlington Farm, 
Virginia by members of the Cereal Office, Reed, Leighty, Tapke, and J. W. Taylor, 
and one head. was found at the experimental farm at Staunton, Virginia by Reed and 
Fromme- H.-S. Jackson and A. G. Jobnson found six affected heads in a plot of 
Rosen rye in an experimental field:at Wanatah, Indiana- The head smut of rye 
has been noted in previous years from Tennessee, Indiana, Virginia, Minnesota, 
Missouri (reported two or three times), and North Dakota (first record by 
Humphrey, who found one head in spring rye at Dickinson in1913)- It has. not 
been referred definitely to any species of Ustilago and possibly is either an 
undescribed species or a biologic form of U. tritici. 


Ergot caused by Claviceps purpurea (Fr.) Tul. 


The occurrence and estimated percentages of reduction in yield for rye 
ergot in the various states in 1920 is shown in the following tabulation: 


Table 50. Estimated percentages loss from ergot gP? rye in 1920. 


Percentage HOSSs .¢ : States 
X ae : Minnnesota, South Dakota. 
054 : Wisconsin, Ohio, Pennsylvania. 
22 : North Dakota, Kentucky. 
t : New York, Virginia, West Virginia, Michigan, Indiana, 


Tllinois, Iowa, Missouri, Arkansas, Nebraska, Utah. 
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Ergot was reported as oceurring chiefly on volunteer rye in Virginia, 
Indiana, Wisconsin, and Nebraska; as less prevalent than normally or than in 
1919 from Michigan, Illinois, Indiana, Iowa, and North Dakota; and as more preva- 
lent than 1919 from Minnesota and Ohio. Bisby states that ergot occurs commonly 
on rye in Manitoba. Farmers will not bother with the salt brine treatment in 
Wisconsin, according to Vaughan, owing to the slight losses. In South Dakota 
ergot appears to have been rather severe as Evans reports a 15% loss in one field 
of 160 acres at Aberdeen. : 

In view of Seymour and McFarlandts recent studies.(Losses from rye ergot. 
Phytopath-. 11: 41. 1921) it seems probable that losses from ergot of rve have 
generally been underestimated. They find, in addition to the loss represented 
by the actual number Of sSclerotia, that a larger percentage of blasted kernels 
and empty florets occur on ergotized than on normal spikes. 
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Stripe rust caused by Puccinia glumarum (SeHin<) Eriks. & Henn- 

This rust was reperted on rye only “rom Oregon where it-was said tobe 
of only slight importance and less abundant than last year» It was thought to 
be rather generally distributed in the state, but as no special search was made 
its prevalence cculd not.be determined. 


5 : ae BAREBY 


‘Covered smut caused by Ustilago hordei (Pers.) K. & S. 


Covered smut occurred to some extent in all sections where barley is 
grown. No comments as to marked differences in’ occurrence or severity as com 
pared with 1919 were received tut iit is probably: generally true that there was 
a slight reduction in severity in 1920.. It was not unusually severe in any state, 
the highest estimated percentage reduction in yield for a state being 2% (Idaho, 
Kansas, and Tennessee). The estimated percentages of reduction in yield from 
covered smut are shown on the accompanying map together with those for loose 
smut- These losses are shown-in bushels’in Plant Disease Bulletin, Supplement 
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Bee” caer ag) Occurrence and estimated percentages of reduction in yield for 
Bae and loose smuts of barley in 1920. The numerator shows percentage re- 
uction in yield for covered smut, the denominator that for loose smut- 


a; 


to be of about ‘equal importance... Ne data are available to. show geen these 
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It will be noted in referring to the map (Fig. 29) that covered snut is 
shawn to be more severe than loose smat in the Pacific and Rocky Mountain Su 
While this condition is reversed in a group of Eastern and Central Scates ¢oti- 
prised of New York, Pennsylvania, Mary? and,’ Virginia, Ohio, Indiana, Illinois, 
Tewa, Missouri, Kentucky, and Tennessee. Tn other states tne two diseases anpear 


ates 
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Gifferences, if uney are real, are due to climatie. differences cr to other fa 
Siro. [tb may be true that variations, in the varieties . of barley. grown in these 


various sectiors ere the important facters in determining relative prevalence 


ene Severity of the two ‘smuts. Very little data on varietal susceptibility 
have been received. : 
Seed treatment of barley is “ap to be rather Reson in North Dakota, 
isecnsin, and California. Lentz states that formaldehyde is used in ae 
with good results. Both the formaldehyde and copper. sulphate-milk of lime 
breatments are used in California. Vaughan states that considerable barley - 
seed is treated with the Cleland smut ma cit ine (formaldehyde ) in Wisconsin. In 


North Daketa, according to Bolley, seed treatment appears gradually to eliminate 
both covered and loose smut. 


Loose smut caused by Ustilago nuda biguaes Rega aSe 


Loose smut of barley was general throughout the county ma 1920.5 Akt 
occurred in lesser amounts in the west, where state averages did-nct exeeed: a. 
trace, than in the east where infection Was more general and severe. The great— 


est losses were reported from the states east of the Mississippi River - Vir- 


ginia and Tennessee 5%, Maryland, Pennsylvania, and Kentucky 3%, Vermont, New 
nYork, New Jersey, Ohio; and Indiana 2%. [t is interesting to’note that this 

is also the secticn where loose smut of wheat is most prevalent and severe. The 
relative severity of loose and covered smut in the country is shown in the 
following table as well -as on the map included in the summary on covered smut. 
The range of severity of loose smut exceeded that of ooyered smut, the average 
percentage reduction in yield for all states from the former disease being 


SH . Oe : 3 : A ; 
61.43% and that due te covered smt .30%. | Very little information was obttained 


on severity in. individual fields; varietal susceptib lity, or weather relations. 


“Gardner states that a few successful hot water treatment demonstrations were 


*held in Indiana. 


i Table 51. Range of aes average percentages on loss from loose 


and covered smuts of bar ley, 1G20 = 
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Stripe caused by Helminthosporium gramineum. Rab. 


Barley: stripe occurred to some extent in all sections of the country, 
xcept in the sovthern Atlantie States and the Gulf States from which no record 
of its presence was received. It was less severe in the upper Mississippi Valley 
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States, where it is usually an important factor in barley production, than in 
1919 and average years, In Towa, for example, where the percentage reduction in 
yield in 1919 was estimated at 5%, the 1920 estimate was 2%. In Wisconsin, : 
Vaughan states that hundreds of acres were examined where no trace of stripe 
eculd be found. The loss here was estimated as a trace, compared with 1% in 


1919 when it was reported as much less severe than for several years. The high= 
est percentage of infection found in Wisconsin was 15% on low ground in Racine 
County. It was reported as very common in Tennessee, common and found in nearly 
all fields in Michigan, not common in North Dakota, severe where present in Utah 
but reported from only a few areas. ‘It was observed in five counties in New York 
with the percentage’ of infected plants in individual fields ranging from 4 trace 
to 20%. 


Table 52. Estimated percentages reduction in yield from barley stripe, 


1920. 
Average : ine _- 
perfentage lose fis hci 
2 : Lowa. 
at : Minnesota, Michigan, Illinois, Indiana, Ohio. 
t : Vermont, New York, Virginia, Tennessee, Wisconsin, Missouri, 


: -- North Dakota, Nebraska, Oklahoma, Washington, Oregon, 
Idaho, Utah, Arizona, California. 


It was first observed in May in Tennessee and California, May 351 in New 
York, and July 1 in Wisconsin. 


Stem rust caused by Puccinia graminis Pers. 


Definite occurrences of stem rust of barley in 1920 were reported from e 
New York, Virginia, Indiana, Illinois, Wisconsin, Minnesota, Iowa, North Dakota, | 
Nebraska, Kansas, Oklahoma, Texas, Colorado, Arizona, Utah, Idaho, and California. 
It was of slight importante in most of these states, occurring as mere traces 7 
with slight or no loss, except in Wisconsin, Minnesota, Iowa, and Arizona. Ft 
Was about the same in severity in Wisconsin (4%) and Minnesota (5%) as in 1919, 
out was much more severe in Iowa where Melhus estimated a reduction in yieic Tor 
the state of 17%. In Arizona as high as 4% actual loss was estimated. This 
disease along with leaf rust cut the barley yield by about one-third acosrding 
to pathologists and agronomists in the Arizona Station. The rust on barley was 
reported aS more severe in the vicinity. of wheat. in-Wisconsin. ~ Se 


__ Leaf rust caused by Puccinia simplex (Koern.) Eriks. & Henn. 


; Leaf rust of barley.was reported as ocourring in 2 number of states in 
1920 especiaily in the nor th-central, eastern, and southwestern parts of the 

country, It was said to be ecmmon in Vermont; general and very sericus in 

Arizona; common, affecting 100% of the crop in Kentucky; and more prevalent 
than usual in Ohio. Apparently little or no injury resulted in most states 
and infeot ion was. chiefly slight and only occasional. In Arizona, however, 
this disease was apparently «responsible for much damage according to Jeu ; 
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Reports of occurrence were reteived from the following states: Vermont, New 


York, Maryland, Virginia, Michigan, Ohio, Indiana, Kentucky, Tennessee, Illinois, 
Wisconsin, Minnesota, Towa, Nortn Dakota, Tesas,. Arizona, and California. 


Seab (blight). caused by. Gibberella saubinetii (Mont. ) Sace 


Scab’ was reported to oecur on barley only from 11 states in 1920. It 
was of slight or no importance in atte. no estimate of losses in excess of trace 
being received. This was in marked contrast to the season of 1919 when losses 
estimated at 4% in Icwa and South Dakota and 1% in Kentucky, Tennessee, and 
M+ssouri o¢eurred. It was reported in. ije0 as conmen cr general in Kentucky, 
Tennessee, and Illincis, more than 1919 im Ohio and less than 1919 in Wisconsin. 
I& was also. reported to occur in New York, New Jersey, Virginia, Minnesota, 
Iowa, and Texas. ; 


Net blotch caused by Helminthosporium teres Sacc. 


In 1920 net blotch was reported from practically the same range as in 
eh Tt was Heer es as severe only in Visconsin and Towa. In Tbscors be, 


of Hie leaves with 75% injury and an estimated loss of Sie In iowa | MeThus esti- 
mates 60% of the crop injured: with a loss of 6%. Definite loss probably occur- 


red in Ohio aiso where Selby placed the crop injury at 20%. The disease was 


aiso reported to. occur, With slight or no loss,. in Vermont, New York, Indiana, 
eso; Idaho, -and California.. 


Spot blotch paused by Sea a en sativum (P.) K. & B. 
Spot blotch of birier was pueda in 1920 from Vermont(occasional), 


Indiana, New. York (two. counties), Tilinois (trace ye Texas, California, and Idaho 
(ver ry rare). It was more paredlonn and severe in Wisconsin, where 25% of the 


‘erop was reported injured with an-estimated loss or 2%, and in Minnesota which 


-also reported 25% of the crop injured with loss amounting to about 1%. Seed- 
-ling losses were said to be severe in a few cases in Wisconsin, and in North 
)Dakota it was said. to be the cause of a root blight of seedlings similar to the 


“seediing:- blight of wheat. According to Vaughan no treatment tried had any ez- 


fect on the. disease. 


Seald caused by Rhynchosporium secalis (Heins.) Davis. 


Seald- (Rhynohosporium blight) of barley was noted as occurring in 


Indiana (lafayette), Kansas (trace), and Idaho (rare) It was less severe than 


usual in California, where it sometimes causes severe local losses... In Wiscon- 

Sin this fung gus was observed br n Dactylis glomerata and Bromus inermis in. addi- 

tion to barley and rye hes Aeon tee’ Occurrence of Rhynchosporium on 

toylis glomerata and Bromus inermis. Phytopath. 11: 42. 1921). It was pres- 

nt Sn on Bromus in about the same abundance as on- nearby: plants of barley and rye, 
was less plentiful. on Dactylis. 
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Other diseases. 


Anthracrose of ‘berley (Colletotrichum cereale Manns) was reported as of 
minor importance ce from five states - New Jerscy, Ohio, Wisconsin, Kentucky, and | 
Texas. | 

Ergct, of bari eee (Glaviceps purpurea (Fr.) Tul.) oceurred as a trace in 
Wisconsin, Minnesota, North Dakota, and Iowa. 

Powdery mildew (Er ysiphe graminis D¢.), of barley occurred in rather 
severe Porin in New York: aad: Ohio: As mach as 00% infection was noted-in Tomp- 
kins County, New York. It was said by Thomas to have occasioned more loss than 
rust in Qhio. 

Stripe rust (Puscinia glumarum (Schm.) Eriks, & Henn.) was. Seea reported 
on ee Prom a any state-in 1929. 

Blight (Septcria.sp.)..Weniger reports one field of varley near James- 

town, North _ Dakcia, severely attacked by a species of Septoria. 


fe ORS 


Smut caused by Ustilago avenae (Pers.) Jens. and U. levis (K. & S.) Mag. 


The smuts of cats occurred as usual throughout the country, and were 
practically coextensive with the cuitivation of oats with little apparent varia-— 
tion in severity in the dirferent section. They were also found by E. C: 
Stakman at Anchorage and Skagway, Alaska. By comparison with the estimates for 
1919 and from comments of cclilaborators it seems evident that as a ruie there 
was slightly less simt in 1920 than in 1919 and considerably less than in years 
prior to 1919; and, further, that the rather general practice of seed. treatment 
has been the prinuipal factor in this general reduction in severity. 

No unusualiy nigh percentages of infection were reperteds the highest ‘ 
in individual fields.being 25% in New. York and Maryland, 15-20% in Vermont, 10% 
in West Virginia and. Meant caee: and 6% in Wisconsin. In Virginia there was 
little smut in winter oats whicn was generally a very poor crop owing to winter. 
killing, but in spring cats the disedse was general. The accompanying map 
shows the occurrence amd es pe usees percentages of reduction in yield for the oat 
smuts in 1920: The estimated losses summarized in tushels are given in Plant 
Disease Bulletin, Supeiement ae 1921. The range of the reported percentzges 
reduction in yield are shown below,” The figures under the percentage coOiumis 
indicate the number of states with that average per cent. 


Table 53- Range of estimated percentages reduction in yield of ots 
from smut, 1920. 5 


aes Number .of states with ae 


= aa Sea SamenmeCeae : Average per cent in _ 
Be eats Us ot ain Bt Pina it Saas Dips pe EE states. 
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A Se ta cen on was pddnecasd to * ‘colle baw gees asking for reports on 


recent € riences in treating seed cats by the wet and dry methods or mod i- 
ed onc, It is Ese bo mA in these reports that reference to the wet or 
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sprinkle m thod indicates the 1-320 coneentration (1 pint to 40 gallons); the 
dry method equal parts, 1-1. Excerpts from these reports aré ‘given below. 


New York: "The amount of oat smut in the state has been reduced very 


Fig. 
tees, 1920. 


mach since the Haskell dry method of treatment has been recommended. 

At least 75% of the growers practice seed treatment either every 

year or as often as smut begins to show. At least two seed firms 

treat most of the oats Bbeed which they sell. There are still a 

few individual fields with large amounts of smut.-.-.-- tut a large 

percentage of the fields show none or merely a slight trace." (Chupp) 
"Counts in 10 fields in Oneida County showed 1% smut _in treated 

fields, and 12% in untreated fields. In Wyoming County, 8 treated 

fields had .8% of smut and 19 untreated fields 11.1%." (Data sup- 


plied by Chupp) \ 


40. Estimated percentages of. reduction in yield from smuts of 


Pennsylvania: “Seed treatment for oat smut is quite universally practic- 


ed, particularly in the counties where county agents have held 

forth for’a number of years. In many of the counties 75% of the 
seed oats is treated. ‘This work is put over largely by propaganda 
through newspapers, schools, banks, druggists, etc. Material and 
directions are put in all trading centers through the counties early 
enough in the spring to give every farmer an opportunity to get the 
work done. Several. reports have come in indicating injury from the 
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dry method. On investigation it is usually proved that directions 
were not ones eloseiy.«! (Nixon) 
Tennessee: "Formaldehyde wet feed heed Only a small percentage of 


our farmers treat oats for. smuts." (Essary, Kurtzweil, and Hesler) 


Bet fee ae ‘othe 2 ee is practiced by 4 few farmers." (Neal) 


Arkansas: ese oe seed re treated at (Elliott) 


Michigan: "Thé dry method is.still gaocessful." (Coons) 


Qhio: "the seed treatment for oat smut as generally has been the formal— 
det.yde sprinkling treatment, or the wet method. The dry methcd has 
resulted in injury to germination, though the amount of injury is 
very mach less than has been noticed where the method has been ap- 
plied to wheat." (Selby) 


Illinois: "The number-cf farmers who treat their oats for smut is in- 
creasing every year. The dry method has not caused satisfactory 
resulis in every case. Some difficulty is experienced in making a 
satisfactory distribation of the formaldehyde without a consequent 
lower germinaticn in some cases and failure to prevent smut in 
Others, We like the 1200 mixture using one pint of the solution 
to each bushel, of oats. This permits more uniform distribution 
and does not wet the oats enough to make it necessary that they be 
dried before seeding." (George 4. Dungan) 


wisconsin; "No reports of the dry methad. County agents and farmers are 
i satisfied with the results from the Cleland smut machine." 
@ 


Minnesota: "Both the wet ind dry methcds have proved effective and, so 
Par as we have been able to determine, both have been sate." ( Stalaiaan 


North Se “Have not advocated the dry method for this state. = is 


a satisfactory under our dry seed and atmospheric conditions. 
Boley) 


cuth Dakota: "Seed treatment of oats is fairly general." (Evans) 


Indiana; one dry formaldehyde on the increase. Good results.” 
(Garen 


Nevaca: "About fifty per cent of the farmers treat with formaldehyde." 
(Lantz ) 

After calling fade Go to a misquotation in the 1919 report (Plant Dis- 

a etin, ESA siete 8, May 1, 1920; page 543, line 5 under Idaho, - 1 pt. 

Should read. 1 one nmects) wi) Dieses Hungerford’ makes the following state- 


as 


"This modified dry method (1 pint formaldehyde to 10 pints of water) 
has been used new for three years ‘and has been satisfactory every year: 
By using ten parts of water to one of forma idehyde it is much easier to 
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eover all. the grain uniformly and still there is not. enongh of the 
solution to wet the oats to any appreciable extent. The use of this 
weaker. solution is also mich better in that the fumes of the formalde- 
hyde are not so strong and unpleasant for the operator. In the tests 
this year three plots of one--fortieth acre were planted with Swedish 
select oats. wnich was very badly smutted. No. 1, untreated smuttec 

seed gave 40% smut; No. 2, treated with the dry methed, one pint formal- 
dehyde to one pint of water, gave complete control; No. 4, treated with 
the modified dry method, one pint formaldehyde to ten pints of water, 
Gave perfect control also." 


G. M. Reed in extensive tests with loose smut ona large number of var- 
etiles Of Species of Avena (Missouri Agr. Exp. Sta. Res. Bul. 37. July, 1929) 


"has obtained no infection with Avena brevis (3 varieties), A- strigosa (4 var- 


ieties), A. sativa var. Black Mesdag and var, Higra. Most of the varieties of 
A, SteriJis, especially Burt, Early Ripe, Fulghum, and Selection gave very low 


"Percentages of infection. The A. nuda group proved highly susceptible. In gen- 


eral the different species and varieties reacted in the same way to the covered 


smut as they did to loose smut. 


Stem rust caused by Puocinia graminis Pers, 


Stem rust of cats was quite localized in 1920. In the Atlantic States 


)it was reported from Vermont, Massachusetts, New York, and West Virginia, but 
"occurred only as traces. In the South it occurred in Georgia and Alabama, being 


rather severe in the former state ( 2% estimated reduction in yield) and of 
slight impertance in the latter. It was reported from the following North 


pOentral States: Michigan, Indiana, Illinois, Wisconsin, Iowa, Minnesota, North 


Dakota, and South Dakota. It was of about average severity in these states ex- 


pcept in South Dakcta where Evans reports it very general and severe with an 
estimated loss for the state of 10%. The other states in this section reported 


tosses as follows: 1%,North Dakota, Minnesota, Michigan; .5% - Icwa and Wis~- 


meonsin, It oceurred in Idaho, Nevada, Utah, and Colorado, but in slight amounts, 


i 


mand caused seyere injury in California, Arizona, and Texas. Complete data on 


losses @r@ given in Plant Disease Bulletin, Supplement 18, 1921. 
The following statement is quoted from Bolley with reference to conditions 


in North Dakota; 


J 


of 


of 
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"Seldom seen this year. We do not know whether the apparent dis- 
appearance of stem rust of oats is being brought about by the destruc- 
tion of the barberry or not, but for the past three years, even when 
the stem rust is abundant on wheat, oats have seldom suffered severely. 
Again this may all be due to drought periods coming on at the proper 
time." 


‘Crown rust caused by Puccinia coronata Cda. 


The observed geographic range and estimated percentages of loss of crown 
must of oats in 1920 are shown on the accompanying map. ‘The disease, as usual, 
WeS eSpecially prevalent and destructive in the southern states. It was abcut 
mthe same ir prevalence and severity in most of these states as in previous years, 
Dut Was unusually seveve in Louisiana, Arkansas, ard Tennessee. Fdgerton 


pStates that nearly 100% of the erop was affected and that even the resistant 
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vapieties showed considerable rust in Louisiana. It was less severe as a rule 
in the northern Mississippi Valley than in previous years. Definite occurrence 
in the West was reported only from Califoruia where the rust was not important. 
It seems quite evident that crown mist overwinters on fall sown oats in the 
Sovth. Edgerton reports the presence of rust en cats in Lceuisiana in January. 
Bisby states that while ercwn rust wes fairly common in Manitoba it caused 
little loss to the oats crop. He noted the first aecia on Rhamnus on June 1G 
and the first uredinia on oats in July. 


—— = 


Fig. 51. Occurrence and estimated percentages reduction in yield of 
Oats from crown rust, 1920. 


Halo-blight caused by Bacterium coronafaciens Elliott = 
Pseuaomcnas avenae Manns. 


Halo-blight of oats was reported from more states in 1920 than in any 
previous year. The indications ave that it occurs to some extent throughouz 
the country Cut that it is quite dependent on favorable climatie conditions for 
vigorous developinent. The fact that the organism is seed borne would provide 
ts introduction generally. . It was reported as’ fairly common or general =n 
aware, Indiana, and arkensas. Tt also occurred in slight amounts in New 


ke » Ohio, Illinois, Michigan, Wisconsin, North Dakota, South Dakota, Kanseés, 
Ae ana i peli ee te j " . 

Idaho, and California. It was said to have eaused some loss in Delaware but, 
Berg tine to reports, was of slight or no importance in the other states. In 
11500N 


nsin Vaughan states that mild infection ocurred when the plants were in 
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the boot but that they appeared to outgrow it later. Elliott states (Jour. Agr. 
Res- 19: 139-172. May 15, 1920) that the 1-320 formaldehyde treatment as used -. 
for oat smut checks halo-blight tut. does not entirely control it, while the dry 
heat treatment, 100° C-. for.30 hours, is fully effective. She finds differences 
in varietal susceptibility but states that these are: not marked when the disease 


is severe- 


' Anthracnose caused by Colletotrichum cereale Manns. 


Reports of the occurrence of anthracnose on oats in 1920 were received 
from only six states. In none was it of more than very minor importance. It 
was common in New Jersey, Delaware,. and Michigan, slight in Ohio except on plots 
~in emtinuous oat culture where 100% infection was noted, and it was reported 
occurring only in traces in Wisconsin and Minnesota. 


Seab (blight) caused by Gibberella saubinetii (Mont-) Sacc- 
The Fusarium blight. or scab of oats was reported in 1920 from Delaware, 


)Ohio, Illinois, North Dakota, and Texas. It was of slight importance, being 
much less severe than in 1919. A loss of .5% was estimated in Texas. 


Blast (sterility) causes not determined- 
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= trate oC : 


= loss not determined 


AVY 
e estimated percentages of loss 


curred rather generally cver 
Kansas, Arkansas, Wisconsin, 


The occurrence of blast in oats and th 
in 1920 are shown on the accompanying map-. 1% oc 
the country, being especially severe in Ci nOrS, 
South Dakota, .and Califomia. [Tt was also reported from Pennsylvania (very f 
common in Sullivan County), Delaware (general}, Oklahoma (present in many Fields), 
Idaho (common), Arizona. (chiefly in the Sait River Valley), and as slight in 
Towa, Ohio, and North Dakota. Vaughan gives the following for Wisconsin: 


“More than in 1919, 25% of the crop injured. Highest loss esti- 
mated was 15% in Brown County, six cases 5%, one case A%, one case oe 
fourteen cases trace. Thought to be associated with heavy rains when 
plants were entering the flowering stage." 


Other diseases. 


Red leaf of oats, cause not definitely determined, was reported from 
Michigan, Idaho, and California. The injury in Idaho is thought by Hungerford 
to be due to frost... : 

Seedling blight. Specimens of oat seedlings were received on May 10, from’ | 
R- C- Rose, who collected the:material, south of Fort Smith, Arkansas- The lower 
part of the seedlings were covered with mycelium and sclerotia of Sclerotium 
rolfsyi: Seat be inioe 

Burning of young oats, due to hot weather,occu 
in Michigan according to Coons. 


rred in occasional fields : 


CORN 


Smut caused by Ustilago zeae (Beck.) Ung. 


Corn smat occurred in every state from which reports were received in 

1920- It is no doubt coextensive with the culture of corn in the United States, 
but varies considerably in prevalence and severity in the different sections. 
Corn smt was of slight importance in the extreme northern states, with the ©x- 
ception of Vermont, and in the Northwest. It was general in the Eastern, South- 
ern; and Central States, probably causing 1-2% crop loss, and was most prevalent 
and severe in states west of the Mississippi River and in the Southwest. The 
estimated percentages of loss are shown on the accompanying map and also in the 
following tabulation. q 


Table 54. Estimated losses from smut of corn, 1920. 


Percentage loss : States 

3 de 

0 Kansas. 

5 : Nebraska, Colorado, Arizona. 

% : Vermont. 

2 Nortn Carolina, South Carolina, Georgia, Kentucky, Indiana, 
Illinois, Missouri, Arkansas, Texas, Oklahoma, New Mexico, 
California. 

1 : New York, Pennsylvania, New Jersey, Maryland, Delaware, Vir- 


ginia, West Virginia, Ohio, Tennessee, Alabama, Mississippi, 
: Minnesota, Iowa, South Dakota, Utah. <a ia 
7a) : Massachusetts, Comnecticut, Michigan, Louisiana,North P a 


Wii ob ht a rani Washington, Nevada. 
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Pig- 44. Occurrence and estimated percentages of loss from corn smut in 


: Corn smut was reported as more severe than previously in Vermont, Indiana, 
Kansas, Arkansas, and Colorado, and as less severe in Wisconsin, North Dakota, 
Towa, and Louisiana. More infection on the tassels than usual was reported from 
Ohio. Comments received on severity are as follows: 

a 


Vermont: "More than I have ever seen here." (Lutman) 


New York; “Present in small amounts throughout the state. An epidemic, 
however, occurred in Suffolk County, Long Island. Counts of 5,000 
plants were as follows: 

12.95% of plants had smt infection 
4.13% of ears had smut infection 
1.5% of ears were destroyed by smut." (Kirby) 


Kansas; "Very common. Many fields showed 50-80% affected plants." 
(Melchers ) 


Colorado; "Reported by the Agricultural Agent of the Denver and Rio Grande 
RB. R. as causing the greatest loss along his line in ten years." 


(Learn) 


Pp. Utah: "Appears to be rapidly increasing in severity." (Richards) 
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Sweet corn is said to be more susceptible in Maryland and Indiana, while ~ 
Wisconsin also notes that more smut is found in sweet corn where no attention 
is given to rotation, and that heavy growing varieties like Evergreen show more 
smut than the smaller early varieties. MeClintcck states that in Georgia ear 
infection is most important in sweet and pop corn. It was noted in Tennessee 
that smut is generat ly less damaging to late corr., while it was observed in ; 
Wisconsin to be more prevalent in late planted fields. McClintock observed an - 7 
old field, in corn for the first time in years, that had about 35% of smut on 4 
various parts of the plants. ; 


4 


Root, stalk, and ear rots caused by.Gibberella spp. and Fusarium spp. 
These troubles, in all or some of their various forms, were present, as 7 
in 1919, in practically all of the states east of the 100th meridian. Reports 
of one case in Washington, and very slight infection in California, were the only 
reports received from the West. The injury was in most states practically the ™ 
same as in 1919, being evidently more severe in Kansas, Nebraska, and Soutn 
Dakota, and it was somewhat less so in Wisconsin, New Jersey, and Virginia- In 
Kansas, the disease was especially: severe in Labette County, where some fields 
showed as much as 75- -80% down stalks, according to Melchers. Thomas states that 
some fields in Ohio showed losses as high as 90%, Bolley noted two severe cases 
in North Dakota, and Evans in South Dakota reported two badly infested fields 
where few ears were expected to mature. Stakman states that this disease is u 
important in Minnesota as a rule. The ear rots seem to be wag prevalent 


: 
163 


in the South. Valleau finds in Kentucky that approximately 8% by weight of the 
ears harvested are made up. of rotten ears. That ear rots may also be severe in 
the North is shown in the following data supplied by Kirby from Suffolk County, 
New York. He found in field counts of Iuce's Favorite corn that 16% of the ears 
had Fusarium rot thrcughout the ear, 48% had rot only on the tip, and 436% were 
free from rot. Neal states that in Mississippi missing stalks, down stalks 
and rootrot symptoms are found throughout the state, but that the ear rots are 
met with most frequently. Elliott notes that ear rot is found on most worm-eaten 
ears. The occurrence and estimated percentages of loss for 1920 are shown on 
the accompanying map, while losses, summarized in bushels will be given in Plant 
Disease Bulletin, Supplement 18, 1921. 
; With reference to varietal susceptibility Hoffer notes that sweet corn 
“is more susceptible than dent corn, while Trost ard Hoffer (Phytopath. 11}; 32-34. 
1921) have found that ears with starchy kernels produce plants that are more sSus- 
ceptiole than those from horny kernels. In experimental plantings they obtained 
a8 decrease of 4% in initial stand and of 16.4% in yield in rows planted from 
‘ears with starchy kernels, as compared with those planted from ears with horny 
“kernei&. Valleau notes that individuals within a variety exhidit striking re- 
meistance to root rot. 
7 Very satisfactory results are being obtained in Indiana in the separation 
‘of diseased and disease-free ears by means of the improved rag-doll germinator 
and this method is being put into commercial practice in Indiana and Illinois 
fm particular. . In experimental plantings of Fusarium-infested ears which Bermi-~ 
mated 100%, Duddlesten and Hoffer (Phytopath. 11: 33. 1921) found an average 
deorease of INO AR Rate Wa 8 bushels per acre, as compared with the general fields 
Planted with apparently disease-free ears. -In work with sweet corn Smith and 
Hoffer (Phytopath. 11: 34. 1921) find three profitable lines of control: (2 
the selection of seed corn in the field from apparently healthy stalks; (2) 
artificial drying by heat immediately after harvesting; and (3) selection of ears 
on the germinator. 


; _ The following account of the Utility Corn Show held at Galesburg, Illinois, 
is by J. R. Holbert and is quoted from the Cereal Courier 14: 3. January 15, 


* 


"There were 119 entrieS from more than 20 counties. These include? 

oe 2,000 ears of corm. Many of the fine looking entries were very 

: infected with both Diplddia and Fusaria. Many of the entries cor 
tained from two to four dead ears. Others that contained no dead kerneis 
Were frequently badly diseased. No sample was entirely disease-free, 
even <he ten cars that won sweepstakes contained one diseased ear. The 
Other nine were outstanding in general appearance, vigor and vitality, 
and freedom from diseases and were of the type that we have been finding 
to be characteristic of our high-yieldinz, disease-free corn." 


Bacterial wilt caused by Aplanobacter stewartii (Sm.) McC. 


This disease was reported in 1920 from New York (trace in field corn on 
Island), Maryland (rather common), Virginia (common in home gardens), Ohio 
orted in two or more localities without serious losses), Indiana (rare), 
ucky (in small-~growing varieties of sweet corn, following root rots caused 
asarium moniliforms), Arkansas (only one report, from Sebastian County), 
texas \present, in slight amounts in west Texas,. but not seen in east),) Fa Vs 

@tes that wilt is usually of slight importance in commercial fields of 
row for canning owing to the rather general use of two varieties, Stowell's 
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Evergreen and Country Gentlemen, bots of which show considerable. resistance to 
the disease. Temple notes that Country Gentieman is resistant and Goldcen Pant 
susceptible in Maryland, and Fromme states that wilt is found commonly on Gold= 
en Bantam in Virginia. J 


Brown spot caused by Phvsoderma zeae-maydis Shaw. 


Physoderma occurred practically throughout the range that-had been de- 
termined by survey work in previous years» A noteworthy. feature of the seasomm 
was the unusual severity of the disease in eastern Nebraska. Gcss reported 1am 
especially prevalent near Lineoln with considerable damage resuiting Trom the 
breaking over of stalks. Tie severe occurrence of the disease was associated | 
with heavy rainfall. ‘The relation of the disease to moisture and temperature | 
was shown, as formerly, by especial prevalence in-river bottoms. Losses of i 
about 1% were experienced in North CarOlina, South Carolina, Georgia, Alabama, £ 
and Louisiana, and smaller losses in Mississippi, Arkansas, Missouri, Nebraska, — 
Tennessee, and Kentucky. F ITe 


Corn rust was reported in 1920 from practically every state east of the 
100th meridian and from no state west of this line. It was in general very = 
common in the section in which it occurred but was generally considered to be 
of slight importarce with very slight or no loss except in Mississippi and 
Louisiana where losses were estimated at 1%... As a rule-all varieties were sar@ 
to be affected although Indiana reports more on sweet corn. A varietal test 
of susceptibility by Fromme and Wingard in Virginia was reported as follows: 4 

! : , : \ 


. 
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Rust caused by Puccinia sorghi Schw- : aa # 
‘ esi. ‘ eg 
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"A number of varieties of corn, both sweet and field, were inocu- 
lated in the field and compared for varietal susceptibility. All be- 
came heavily infected and no marked variations existed." q 


Weber in studies with corn rust at Wisconsin (G. F. Weber. Phytopath. 
11: 32,921) finds that urediniospores kept on corn leaves out of doors failed 
to germinate after December. .He found sae variation in susceptibility with 
greenhouse inoculations on seven species of corn. 


Head ‘smut caused by Sorosporium reiliamam (kuhn) McAlp. 


Head smut was reported from Washington as less prevalent than in 1919 
and ore only from the ‘vicinity of Pullman, and also from Califormia. In the 
latter state %. iW. Mackie reperted that the disease has spread since last y 


in tae delta region near Stockton and tat in Napa Valley it has become severe 
with reports of 40% damage. ~ pubes | 


Mosaic, cause unknown. 
‘ Corn mosaic was reperted in-1920 from Louisiana and a 
had previously been reported in 1 18 as "fre ne". ¢ 
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Which was especially wet, and thet 100% affected plants were observed in some 
fields. When severe,the disease prevents ear development. Brandes (Jour, Agr. 
Res. 19: 517-521. Aug. 16, 1920) has found corn mosaic to be identical with 

that of sugar cane and sorghum as shcwn by inoculation experimentse He has also 
Observed the same disease in Porto Rico and states that it is similar to mosaic 
of corn as reported in Hawaii and Guam. 


Other diseases. 


Bacterial root and stalk rot caused by Bacterium sp. This disease which, 
“as described by Rosen (H; R. Rosen. A bacterial root and stalk rot of field corn, 
“Abstract Phytopath,. 11: 32, 1921) affects the roots, stalks, and leaves of both 
field and sweet corn was reported as severe locally in Arkansas, Death of 20 
to 40% of the stalks is reported in some cases. 
Leaf blight of sweet corn, cause probably bacterial,is reported by 
mre as present in gardens in northern Idaho and found only on Golden Ban- 
am. 
A bacterial leaf spot, cause unknown, reported from Towa as less prevalent 
than in 1919. ae | 2 
Leaf sheath spot caused by various species of fungi-reported from Iowa 
“8S present on neariy ail plants with a trace of loss. 
Leaf blight caused by Helminthesporium sp., reported from New Jersey 
(common but not important) and Tennessee (more than in 1919, 90% of the crop 
Sinjured, slight loss), be ae? 
Downy mildew caused by Sclerospora philippinensis. Very complete accounts 
of the occurrence, severity, host ranges, and life history of this important 
pdisease, as it ceeurs in the Philippines, have been given by W. H. Weston in 
‘several papers. : TaN 
Bar rot caused by Diplodia sp., reported from New York (about .01% found 
"4n Suffolk County, none observed at any other place), Tennessee (causing some 
Gamage, especially after heavy rainfall of more than 11 inches in August), and 
“Ohio (more than usual, 1% estimated loss in the state), 


RICE 


Blast caused by Piricularia oryzae Br. & Cav. 


Blast (rotten-neck) of rice was reported by collaborators from Mississippi, 
md Louisiana. It was found in Mississippi in three counties, Pearl, River, 
suderdale, and Oktibbeha, Neal reports one field of 40 acres in which the in- 
ection was AO% and estimates the loss in the state at 4-5%. In Louisiana the 
peeese 1S said to be common tt losses are estimated to be less than 1%. This 
lisease has also been reported previously from Arkansas, Texas, Alabama, Florida, 
and South Carolina, . 


Straighthead (non-parasitic) , 


_Straignthead Was reported from Arkansas and Louisiana and occasioned 
able loss in both states. It was said to be especially prevalent and 
ana in 1920, especially in the river district where a large 
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amount of new land had been put into rice. The loss in the state was estimat 
at.2-d%, while that in Arkansas was;placed at 1-2% Tisdale has recently. re- 
ported (Rice straight Hhead ané its. eontrol. Abs: in’ Piytopath. 11: 42-A%. 19219 
that the disease is caused by the exclusion of air in applying Water which pros 
vents the formation of secondary roots and.root hairs. It is especially prevae 
tent on virgin soil and soil that has been in dry land crops previously. The © 
development of this condition may be prevented by draining the soil atcertain 
times curing the irrigation period to permit soil aeration. 


.smut caused by Tilletia horrida Tak. 
bee No reports of the occurrence Ot) this stnutt: ot: mee were received from 
collaborators. in 1920. It Was Sepor ved: in 19N9- by We Hs Tisdale as having oc- 
curred to a slight extent in Louisiana.. 


may: 


Other diseases. 


leaf s spot caused by Conese ners Sp-, reported by Edgerton as common in 
Louisiana but causing. slight loss. 

seec lirg Dlight caused oy Sole ouhnn roifsil Sacc. was observed by W. Ha 
Tisdale at Crowley, Louisiana.in 1519 as destructive to germinating seed and 
young seedlings. He reports. that irrigation checks the disease and that cul 
vation reduces the amount of the fungus in the soil (Two Sclerotium diseases 
of rice. Phytopath. Li: A2, 1921). Tae 

Stem ret caused by, solerotium oryzae Catt.? was: found in 1920 by W. Hs 
Tisdale (1.e.) as a serious disease in: louisiana on Early-Prolific and othe 
varieties. The stems are atviacsked at the water line causing lodging and fat 
of grain to fill normaly. 

eg i in ROT 


vi- 


FLAX 


Wilt caused by Pusarivm lini Bolley- 


Flex wilt was reported in 1920 from Michigan (first recore for the state 
according to Coons), wisecnsin, Minnesota, North Dakota, South Dakota, and 
Montana. C. §S. Beda reported finding the disease in three counties in Michiagg 
st. Glair (Yale),-Samilac (Applegate, Crosswell, and Peri sene Tnghnam (fas 
lansing). It. usually occurred in slight amounts but was sometimes severe in 
pots in-the fields, It was found in Wisconsin. oniy on the plcets at Madison 


BT Ww eo 
and Was general in pape casioeel about as in.average years, with an estimated loss) 


Bee ere of 7.5%: . Bol nee States that in North Dakota the disease was SOme= 
oe eas eeu, than formerly but was destructive as-usual om old flax—erel 
eee) eee ee Varieties are y Ee” He eS UUmete> the: 1eSs im eam 
re Bev tape oY UY ental plots t ue none was found in numerous fields exemim 
ae ntral esos, Nort State. W. E. Brentzel reports, as the ream 
ee 20, 1920) Meuse sarc North peo and ee ont a Ceuries — 
ani Digkinaon abd Williston Mekty Gee eke Be 
Montane, no ied ie near en ee BAY cn a. Further west ‘et joceasix and Havre 
ny of the fields, even on land that hell peSmeam 


wally 
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flax continuously for five years. Bolley'’s resistant selections are reported 
as Satisfactory on wilt infestéd soil, especially N. D. R. No. 114. The ac- 


companying map shows the occurrence of flax wilt as reported to the Plant Dis- 
ease Survey. 
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Fig. 55, Occurrence of flax wilt (Fusarium lini) as shown by records 
iy the Plant Lisease Survey. 


Canker (non-parasitic) 


Canker, which has been shown to be due to high tempe ratures at the surface 
of the soil, was reported as present to a slight extent in Wisconsin and South 


| ‘Dakota and as mich less than in Pl eONNOrbnMakores War han Brentzel fins 
Py noted can! 


ge not ‘er at Targo on June 16, following high temperatures on June 1% when a 
Soil thermogvaph registered a temperature of 120° F. during a period of about 
‘Wo hours (Cereal Courier 12: 207, July 10, 1920). It was found in the flax 
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survey as reported by Brentzel (C ereal Courier 12: 275, Aug. 20, 1920) at 
places in Minnesota, North Dakota, ara Montena. It was found to be more = 
in Montana and western North Dakota than in other pleces, as much as 50% dame, = 
being found in a large commercial field at Havre, Montana, 


Rust caused by Melampsora lini (Pers.) Devm. 


Flax rust was reported from Michigan (at Fast Lansing on breeding plots, 
first revort for the state according to Coons), Minnesota, and North Dakota. © 
it was not very prevalent in Minnesota and caused only very slight loss. Im 
North Dakota it was. reported by Bolley as general, and as usual, with an esticg 
mated loss of about 1%, In the flax survey, previously referred to, it was re= 
oe eae by Brentzel as severe in eastern North Dakota with as much 25 100% in 
some fields, and as present in all fields in the Red River Valley to a greater 
or less extent, depending considerably upon the variety of flax grown. No rust 
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was found in North Dakota west of Dickinson nnd none was found in Montana. 
The occurrence of flax rust in 1929 ang previous years, as reported to the 
Plant Disease Survey is shewn on the accompanying map. 


Anthracnose caused by Colletotrichum lini Bolley. 


C. S, Reddy reports the occurrence of anthracnose on flax at three points 
in Michigan.- East Lansing, Yale, and Peck. In the plots at Bast Lansing the 
percentage of affected plants ranged from less than 1% in some to more than 60% 
in others, while in the commercial fields the percentage ranged from less than 
one to five. 4A type of canker was produced in many cases. 


L 


SORGHUM 
Covered kernel smut caused by Sphacelotheca sorghi (Link) Clinton. 


The covered kernel smut of sorghum was reported in 1920 from Ohio (one 
collection), Missouri (one report), Texas (prevalent, 1% loss), New Mexico 
(slight), and California (prevalent). 


Loose kernel smut caused by Sphacelotheca cruenta (Kuhn) Potter. 


. This smot was reported from Alabama, Texas, and New Mexico. It was 
found in Alabama on the University farm, not serious. In Texas it was said to 
be prevalent, causing »5% loss, and in New Mexico was slight. 


Head stmt caused by Sorosporium reilianum( Kuhn) McAlp. 

Head smut of sorghum was reported as fairly prevalent in Texas (2% loss), 
and slight in New Mexico and California. The following statement by Melchers, 
With reference to the disease in Kansas, is quoted from the Cereal Courier i2: 
Beg. Sept: 40,°1920." 


"Many inguiries are coming into the Station for tredtment to pre- 
vent sorghum smut. Fields examined show more kernel smut than usual. 
The head smut has been showing in unusual and most alarming quantities 
at Hays, Kansas, in some experimental plots." 


Other diseases. 


Bacterial blight caused by Bacillus serghi Burr. The bacterial blight 
Was reported only from Lowa on sorghum and occurred there only as a trace. 

Tea® spct caused by Colletotrichum lineola was reported by Edgerton 
as of ccnsiderable importance in Louisiana as a leaf spot and head blight. 
The percentage of affected pients in different fields ranged from 1-100 and 
the loss for the state was estimated as 1-5%. 
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RORAGE CROPS 


A. LEGUMES 


. 


Leaf spot caused by Pseudopeziza medicaginis (Libs) Sace. This dis- 
ease was reported as very general in Vermont (5-7% loss), New’ York, New Jersey, 
Virginia, Maryland (2.5% loss), West. Virginia, Tennessee (2% loss), Georgia 
(2% loss), Ohio, Indiana, Iowa (2% loss), and Idaho. It was also present in 
Pennsylvania, Colorado, Washington, Oregon, and Arizona (common in southern 
part of the state and causing considerable loss which is difficult to estimate 
because of the presence of bacterial disease). 

Yellow leaf blotch caused by Pyrenopeziza medicaginis Fekl. - reported 
as general and destructive on experimental farm at State College, Pennsylvania, 
as common but not serious in Idaho, and one record in 1920 in Washington. 


with bacteria] blisht was said to.be doing much damage in New Mexico. 

Leaf spot caused by Pleosphaerulina briosiana Pol. - was reported from 
one locality in Minnesota,. This is the first report of the ocewrrence of this 
disease in Minnesota. It was first reported from Kansas in 1914 and records 
are on hand also from Wisconsin (1915) and Georgia (1915 and 1916). 

Leaf snot caused by Cercospora medicaginis E. & E. - reported from Texas 
(unimportant). 

Downy mildew caused by Peronospora trifoliorum de Bary - reported from 
Arizona, [daho, Washington, ard Oregon. Injury was slight. 

Rust cavsed by Uromyvces medicaginis Pass. ~ reported from Texas as im- 


from New Mexico, Arizona, Idaho, and Washington. It was most severe in the 
Southwest. L. H. Leonian (New Mexico) comments as follows: "The alfalfa stem © 
spot is doing much damage here this year..-.it occurs with Ascochyta imperfecta 
and between the two alfalfa does not have much chance." J. G Brown examined 
one field near Tucson, Arizona, in which 40-50% of the plants were affected. 
Yellows (non-parasitic) - reported from Tennessee as less prevalent than 
in 1919, 
White top, cause undetermined, "may be a mosaic", was reported from 
Maryland. ; 
] BOSE rot caused by Phythium debaryanum Hesse - was reported from Missouri 
one county). 


___Root rot caused by Ozonium omnivorum Shear - Texas (very important es- 
pecially under irrigation. Loss. 45%). ; 
. Violet root rot caused by Raizoctonia crocorum DC. - reported by Hopkins 
Aaa Andrew County, Missouri as root rot caused by R. medicaginis, but from the 
c Int 7 ) - | } ‘tien Se id i 
escription “roots covered with dull reddish mycelium", it seems evident that 
violet root rot was present. 


Root rot caused by Sclerotinia trifoliorum Eriks. — reported from Wash- 


ington and Oregon (epperentiy more than last year, 10% found in one field. First 
noticed March 24, at Grent's Pass. Prevalent in western Oregon. ) 4 
Me Foot krot caused by Heterodera radicicoia (Greef) Mull. - reported from | 
Ws tne disease was said to be unimportant ewing to the fact that all var-— 
ee except the Hairy Peruvian (which is apparently resistant} have been dis- 


Dodder (Cusouta spp.) ~ reported from Tennessee, Texas, and Washington- 
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CLOVER 


(White ¢lover, Trifolium repens; red clover, T. pratense; 
alsike clover, T. hybridum; crimson clover, fT. incarnatum) 


Anthracnose caused by Colletotrichum trifolii Bain was reported from 
Kentucky, ieee Ate Ohio, and Indiana. In Kentucky it was severe on crimson 
clover causing a loss of 80% in one field. In Tennessee the loss was said to 
be less than some years ago owing to the. general use of Bain and Essary's var— 
iety, Tennessee Resistant Red. The earliest recdrded appearanre was May 24 
in Re ntaolcy and May 28 in Indiana.. 

Anthracnose said to be caused by Gleosporium caulivorum Kirch. was re- 
ported from West “Virginia, Ohio, Wisconsin, Minnesota, and Iowa. It caused 
appreciable damage on red clover in the vicinity of | WECuLeO ay Wisconsin. 

Bacterial leaf spot caused by Bacterium sp. This disease has recently 
been described by I. R. Jones and Maude M. Williamson as occurring in Wisconsin, 
am apparently widely elsewhere, on red-clovers, both frifolium pratense and T. 
medium. The organism overwinters in the crown or bud and dissemination is 
chiefly by spattering water. Progress of infection is most rapid in moist 
Weather in spring, summer, and fall, and is checked by dry heat. (Bacterial 
leaf spot of red aoe: Abstract Phytopath. 11: 50. 1920). 

Leaf spot caused by Pseudopeziza trifolii (Bernh.) Fekl. Reported from 
New York, “Pennsylvania, West: Virginia, Ohio, and Minnesota. 

Leaf spot caused by ue erospor tun sarciniforme Cav. was general in fields 
in Pennsylvania. and Arkansas. It was also so reported from Minnesota and Missour1. 
In the latter state it was associated with rust in eausing severe injury to red 
elover on contimuous’clover plots, 

Socty spet caused by Phyltachora trifolii (Pers.) Fekl. - reported on 
red clover from est Virginia, on ciover from Tennessee and Vermont, and on 
red, white, and alsike clover from Minnesota. 

Powdery miidew caused by Erysiphe polygoni DC. was reported from West 
Virginia and Washington. 

Rust caused oy Uromyees fallens (Desm.) Kern. was reported on red clover 
from Pennsylvania, West Virginia, M Minnesota, and Washingtone It probably oc- 
curred very generally as usual. In Pennsylvania it was said to apparently 
cause considerable damage at times. F. L. Duley reported this rust as severe, 
causing death of the plants, on continuous clover plots in Missouri. 

must caused by Uromyces trifolii (Hed.) Lev. was reported generally on 
white clover with slight or no injury, also on alsike clover from Pennsyivania 
and Minnesota. 

Mosaic (cause unknown) was reported from Arkansas as general, injuring 

25% of the or Crop. C. R. Orton has supplied the following note with referenre 
to cbservations on this disease in Penns vivania; 
"For several years the writer has observed a pronounced mosaic dis- 
ease upon the common speries of cultivated -lovers, Trifolium pratense, 
i. repens, T. hybridum, and 7, incarnatum. Upon all these plants the 
disease has the typical mosaic Symptoms with the chlorotic ‘sureaks pro— 
mounced. Usually it appears to be systemic and atrophy is -commonly an 
Sec onpanyine Symptom. No severe cases of the disease have come to mv 
eee ee upon the red, white, and alsike clover, tut in May, 1919, my 
enuion Was Called, by the Extension Pathologist, B. L. Nixon,, to 4 
eee trouble of crimson clover on a farm near Chambersburg, Pernsyl- 
ac Specimens brought in were found to show very pronounced mosaic 
yinptoms. Most of the plants were in the dwarfed stage and not more than 
j0% crop was harvested from a 7-acre field." 
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Gray mold caused by Botrytis sp. - reported as slight in one locality 
in Penns yivania. 

Stsm rot, cause unknown, apparently eee with nematode injury, 
was reported by Hungerford as common and destructive in the Twin Falls section 
of Idaho. 
Wilt caused by Fusarium sp. = This disease, which appears to be new, was 
reported by Selby as known from three counties in Ohio in 1920. 

Root rot caused by Sclerotinia trifoliorum Eriks. - observed locally on 
clover in Kentucky (near Louisville), Tennessee (east), Ohio (Montgomery County), 
Washington (Snokomish, County), and Oregon (worse, damage gereral, 50% in one 
field. Observed first February 10, Douglas County). : : 

Nematode disease caused by Tylenchus dipsaci (Kiihn) Bastian. This disease 
was again very severe in the Twin Falis section of Idaho. Ina number of fields 
infection was so severe that it was necessary to plow them up. G. H. Godfrey 
also reports finding this disease in western Oregon, in non-irrigated sections, 
on strawberry and clover, and in Washington-.and Utah. It was rather severe in 
parts of the latter state. 

Aw J« Pieters,of the U. [Su Department of Agriculture, visited the clover 
seed district in the Yakima Valley of Washington in the summer of 1919. In 
this section, where abcut 2 ,000 acres of red clover are grown for seed, he found 
evidence of asians ale in every field examined. Specimens were sent to Dr. Ralph 
Smith of the Tdaho Experiment Station who positively identified the nematode as 
T. dipsaci. 

~ ‘Dodder (Cuseuta spp.) on clover was reported from New Hampshire, Tenn- 
essee, and Arkansas. _ 


At 


“VETOH 


Root rot caused by Selenot Jinia trifoliorum Eriks. was reported from 
Tennessee as the first record for taat state cn vetch, Only one previous record, 
from North Carolina in 1916, of occurrence on this host has been received by 
the Plant Disease Survey. 


Blight caused by eeeGeue pisi Lib. - reported trom Michigan as severe 
in Charlevoix County. 


SWEET CLOVER 


éscochyta caulicola Lau. -— reported on sweet clover from Michigan. 
Root rot caused by Sclerotinia trifoliorum Eriks. was reported from Wash- 
ington, Pierce | County. 


Root rot caused by Fusarium sp. occurred in experimental plots at Knox- 
ville, Tennessee. 


COWPEA 


Leaf spot ceused by Cercospora cruenta Sace. was general in New Jersey, 


Arkansas, and Texas, also ore repcrt from Missouri. The disease was said to 
Dé very important in Texas causing early shedding of the leaves. 
leaf spot caused by saat ticta phaseolina.Sacc. was noted in one field 
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in Indiana causing distortion of the pods. Fifty percent of the plants were 
affected. Ld Ane 

Rest caused by Uromyces apvendisulatus (Pers.) Levs was generally dis- 
tributed on cowped in Texas, as in i919, tut was said'to oceur late in the 
season and hence caused little loss: 

Mosaic (cause unknown) was noted as quite widely stattered in Arkansas 
and as extrémely severe in large fields. 

Wilt caused by Fusarium sp. - reported from one locality in Arkansas. 

Reow rot caused by Ozoniam omnivorum Shear was a very important disease 
in Texas and caused a less estimated at 5%. 

Root knot caused by Heterodera radicicola (Greef.) Mull. - generally 
present in Arkansas. 


Bacterial blight caused by Bacterium glycineum Coerper and B. sojae 
fae Aecordineg to. 1, Ve Shunk and..Ri A. Wolf (Soybean bacterial blight, 
(Abstract) Phytopath. 13: 52. 1921) these two organisms are distinct and both 
are pathogenic to soybeans causing a similar type of injury. The latter organ- 
ism only has been found associated with blight in North Carolina, Soybean 
blight was also noted in 1920 to occur in Louisiana, Indiana,, and Michigan. 

The disease was of moderate importance in Louisiana and Indiana, 

Mosaic (cause unknown) was reported by C. R- Orton from Pennsylvania 

on soybean as follows: ; 


"On July 50, 1920, a field of Ita San soybeans was inspected at 
Girard, rie County, and in this field the writer first observed mosaic 
upon soybeans. About 2% of the plants were affected, and most of them 
only on the top, showing the condition often found in tomatoes and to- 
bacco when the plants bevome infeeted late in the season. The symptoms 
were pronounced - even more so than is usually seen in red and alsike 
clover. In fact this mosaic is as pronounced as one often sees mosczic 
upon tobacco." 


VELVET BEAN 


Leaf spot caused by Bacterium sp. (probably Aplanobacter stizolobii 
Wolf) was reported as of moderate importance in Louisiana. 


HORSE BEAN 


Sun seald (non parasitic) practically destroyed the crop of horse beans 
On the college farm in Idaho according to Hungerford. 
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B. GRASSES 


SUDAN GRASS 


Bacterial blight (Red spot) caused by Bacijlus sorghi Burr. was report- 


ed by Goss as prévaient on experimental plots in Nebraska. 
Kernei smut of sucan grass was reported from Nebraska by Goss: "Experi- 
mental plots | on the college farm show considerable infection of kernel smut- 


MISCELLANEOUS GRASSES 


Since most of the data on diseases of grasses consist only of records 
of occurrence it seems best to list them in tabular form under the causative 
fungi as follows: 


RUSTS 
Puccinia coronata Puccinia graminis.: (cont. ) : 
Avena fatua - Minnesota . : *. Agpropy son: teaerum ee enee 
Puccinia epipnylla Agrostis palustris -— Minnesota 
Pca canadersis ~ Minnesota | : Avena fatua — Minnesota 
Poa pratensis - Minnesota Elymus canadensis — Minnesota 
Puccinia giumerum . Elymus ropustus ~ Minneosta 
Hordeum gubatum - Tdaho Hordeum j@batum - Minnesota 
Puccinia graminis Phleum pratense - Maine, Tennessee, 
Agropyron caninum — Minnesota Onio, Michigan, Minnesota, fowa, 
Agropyron repens - Minnesota, New Idaho 
York, Vermont 
SMUTS 
Urocystis agropyri Ustilago neglecta 
Elymus sp. - Minnesota Chaetochloa ivtescens - Minnesota 
Ustilago bromivora Ustilago rabenhorstiana 
. eos sp. — Idaho Syatherisma sanguinalis - Minnesota 
Ustilago crameri Ustilage strieeformis 
Chaetochloa lutescens - Minne- Poa pratensis —- Minnesota 
Ustilago Ue. _ Phieum pratense - Pennsylvania, Iowa, 
eae) en Minnesota, Idaho, 
Hordeum jabatum ~ Minnes ota 
MISCELLANEOUS 
Clav ceps paspali pies purpurea (cro mt. | 
‘SPalum Sp. — Arxansas : Agropyron smithii - Wisconsin, Minne-§ 
S purpurea SORE 
as caninum - Wisconsin, Agropyron tenerum - Yisconsin, Minne- 
Minnesota sota 
Agropyron repens - Wisconsin, Agrostis palustris -— Wisconsin 


Minnes ot ; 
Ines ota Arrhenatherum elatius — Wisconsin 


“ 
e, 


Claviceps purpurea (cont. ) 


Bromus condensatus -- Idaho 

Bromus inermis - Wisconsin, Minne- 
sota 

Calamagrostis canadensis + Wisconsin, 
Minnesota 

Calamagrostis sp.-Minnesota 
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Erysiobe graminis 
Agrotyron repens — Minnesota 
Hordgeunm jubatum - Minnesota 
Foa pratensis - Minnes ota 

Hae ehera graminis 
Agrovyron repens — Minhesota 


Calamagrostis canadensis-Minnesota 


Dactylis giomerata - Wisconsin, Minne- Elymus canadensis - Minnesota 
sota Elymus striatus - Minnesota 

Elymus canadensis - Wisconsin, Minne- Elymus virginicus ~ Minnes ota 
sota ; Hystrix patula - Minnesota 

Elymus virginicus ~ Wisconsin, Minne- Oryzopsis asperifolia - Minnesota 
sota Piriowlaria grisea 

Festuca elatior - Wisconsin “Ghaetochloa italica - Ohio 

Festuca sp. — Minnesota Rhynehcsnorium secalis 

Hordeum jubatum - Wisconsin eee eon — Wisconsin 

Hordeum. nodosum - Minnesota, Dactylis glomerata - Wisconsin 

Lolium sp. — Idaho Scierospora graminicola 

Panicularia fluitans — Wisconsin Chaetochloa italieca - Minnesota 

oe pratense - Wisconsin, Minne- Chaetochloa lutescens - Towa 

Sota Chaetochloa viridis - Iowe 

, Poa compressa - Wisconsin Seolecotrichum graminis 

Poa pratensis - Wisconsin, Minnesota Berean jubatam — Idaho 

Stipa viridula - Minnesota Phagum pratense - Idaho,Minnesota 

Colletotrichun cereale Poe compressa - Minnesota 


Beckmannia cota alge — Minnesota Minnesota 


Hpichioe tyahin 
Calamagios uiS canadensis - Minnesota 
Elymus robustus - Minnesota f 


Poa trizylora’ - 
Spcro’richum sp- 
Pea pratensis — Iowa 


C. MESCELIANECUS 


mhy 


SUN FLOWER (Helianthus) 


The cultivation of sunflower as an ensilage crop has become quite im- 
portant recently in certain sections;: especial interest is, therefore, attach- 
e¢ to the diseases of this crop. 


Wilt caused by Selerotinia sp. 


‘ Sunflower wilt was reported in 1920 from Montana,. Washington, and Oregon, 
also from Manitoba by Bisby. According to Morris and Swingle (H. BE. Morris and 
D. B. Swingle, An linsor“%ant new disease of the cultivated sunflower. (Abstract) 
Phytopath. 11: 50, 1921: the disease appeared at several. pcints in Montana and 
attacked plants at ail stages of growth. In one field 24% of the plants were 
killed by this disease, and within a month there was an increase of 22%. The 
disease was reported from Oregon in 1A0; by HW. PP. Barisis as follows 
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"Worse than last vear and worece than average year. Threatens to © 
become serious in the meist coast section as sunflower silage industry 
grows. Twenty percent of affected plants were found in one field. Them 
disease causes death of plants at any svage from attack near the ground.®¥ 


Heald and Dana report it from four counties in Washington - Whatcom, Snohomish, 
(two localities), Kitsap, and Whitman. It was reported from Minnesota, Ramsey 
County (first record), G. R. Bisby reports this disease as well distributed 
over Manitoba and states that in ad 
tion to sunflower, certain composite)” 
weeds, such as Iva, Canada thistle © 


/ Bate sae Ta Oe sowthistle, and wild sunflowers are 
a enced found killed in the field by this 


disease (Sclerotinia disease of sun-— 
flower in Manitoba. Phytonath. ll: 
1921). Previous records of this dis= 
\ ease in the files of the Plant Dis- 
\ ease Survey show it to have occurred 
at Puyallup, Washington in 1912 and © ¥ 
1919, also in Yamhill County, Oregon, } 
in 1916. The identity of the disease 
| ‘in the different sections is as yet 
uncertain. The disease as it oC¢cursmm 
in “Yashington has’ been described by 


—______| lawrence (VW. H. Lawrence. Plant Dee 
eases induced by Selerotinia perplexa 

Fig. 47. . Occurrence of Sciero- nov. sp. Washington Agri. Exp. Stas 
tinia disease of sunflower in dregon Bul. 107: 1-22, 1912) and the organ— 
in 1920, according to H, P. Barss, ism ascribed to a new species {Sclero 


: -tinta perpiexa Lawrence. Lawrence 
States that the diseuse was quite severe on sunflowers in western Washington ir 
1909 and 1910 and that the same fungus also occurred on quite a number cf other 


} 44 : = 
plants including thousand--headed kale, Jerusalem artichoke, marrow cabbage, 
Onion, and others. 


Other diseases. 


Rust caused by Puscinia helianthi Schw,,although reported only from New — 
Bee). enemy and Minnesota was no doubt general over the country. 
| ‘Soft rot of head (cause probably bacterial) — reported from Georgia as 
Causing considerable loss in silage plants. It caused a-rotting of the heads 
and shattering of the seeds, 


wac , ey c es Brey 
pone mi. i.dew caused by Erysiphe cichcracearum DC. was reported from 
Iowa, Minnesota, and Washington. c 
Botr . - ae aie . | 
Botrytis blight caused by Botrytis sp. was reported as rather prevalent 
the leaves j according to H. P. Barss. The fungus attacked 
€ 1eaves, growing tips, and heads. 


